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each independently a single bond, alkylene, or the like; Z 2 



(57) Abstract: Compounds represented by general 
formula (I), tautomers thereof, prodrugs of both, 
pharmaceutical ly acceptable salts of them, or 
solvates thereof exhibit an integrase-inhibiting 
activity. In said formula, X is hydroxyl or the like; 
Y is -C(=R 2 )-R 3 -R 4 (wherein R 2 and R 3 are each 
oxygen or the like; and R 4 is hydrogen or optionally 
substituted alkyl), optionally substituted heteroaryl, 
or the like; Z is hydrogen or the like; Z 1 and Z 3 are 
is a single bond, alkylene, -O-, or the like; R 1 is optionally substituted 



(1) 



aryl, optionally substituted heteroaryl, or the like; p is 0 to 2; and A is an optionally substituted aromatic heterocycle. 
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(i£tK XI±hFD + ->f ; YH-C (=R 2 ) - R 3 -R 4 ( R 2 33 =t R 3 l±M 
AJFl/ >m ; Z 2 ^ - O - 3F ; R HZW&ZtiX^X i> «fci> 
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5 Hiffifrm 

10 i> ;i/ * © & -c *> x u h n -f & 3 t h &<g^£ <> -f 

(HIV) 14. &3ctt*fejS=F±l£tei!* (x-fX) ©MB fc S d t e>ftT^*o 

x^xfflMitLtii. :nst® t a zmm^mmmmm (azt, 3tc 

ffl Cl-j < iftHIV^tDfflSSfcfTfeft-C V^(<1) KOURILSKY P et al., Proc. Natl. 
Acad. Sci. USA, 1968, 61(3), pl013-1020. ; (2) F Barin et al., J. VIROL. 

20 METHODS (NETHERLANDS), 1987, 17/1-2, p55-61. ; (3) Fesen. MR., Proc;. 
Natl. Acad. Sci. USA 1993, 90, p2399. ; (4) DeNoon, DJ., CDC AIDS Weekly 
Pagination, 1990, 2.) . £ tz »iE$Bgr £ ft tzJ > 7~ V v — -fe* RIM t L- X 14, M 
Atf, USP 6,578,573 CIBftO^r^- GB 2306476A C gBft CD 5* b v t 

H D^-7?-;i/R W097/ 38999 IzUMOT Z V K >MMi$-Wt) s fo & o 

25 &:fex :£iSK (J. Org. Chem. 1961,(26), p4441.) t + V7D;Oi#S 

J$tb7ctf 'J :^>f^^f£* 5 I3flfi$ftTV , >£ 0 :fcl8R (J. Chem. Soc. Chem. Commun. 
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1990, 23, P 1675-1676.) Ctt, 3" * V > ft ai^ y ;l/ b * ./ * V~ U 

>#I3$s$ftTVN£>o ifciSK (Heterocycles, 1989, 29, pl559.) £fcfc> * + V7D 
/•? >Sx.^5 i ;i/^H|ft Ufe tT7 — ;1/* s bB««$ ft TO & q ^CiSK (Synth. Commun. 
1992, 22(15), p2245-2251.) * V 7 D /I > ft i * ;i/ b & tf U ^ 

^l^ipfes #SI#ffl*$£3& s fl&:S8lT&.5 tiS^llt^S (Balzarini, J. 

10 et al., Proc. Natl. Acad. Sci. USA 1996, 93, pl3152-13157.) 0 tfi HIV 3£ 

|h) bM^ 7j-XA4*t.siiii L« uais*rt:«i*fctiftiDW*«i*4 

S<f tCJS^-r. S&ofcf^fflpt A-XA©iJt HIV^©PI|g, «Ffc-f>^^ — ■« 

15 

(i) -emztizit-et®, ^(DS-mm&tt; *n&o7ni»7y^ H<i«n 

20 e>©M^^^fF^$ft^>^*7cii^ft e>©a§F8Mn»**>f >^<7^-Hf ©HSflsfl! 
1 ) 5t (I) : 
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Z 




( 5$ <K Xlib KD^->f fettli$ntV^t*iV>7^y ; Yli-C ( = r 2 ) 

-r 3 -r 4 (r ztemmm^&rz&mmm? ; r 3 wii?. mmm^^fciz 

N-R 5 ; R^^tKM. fit^tltUT & ck V^T^^l/, BJ^^tlTV^T 4> cfcVAT 
5 ;i/^r^;i/ N gg| $ fix \^x * «t ^ * S l£B$l£ tiT v^t % J; t^T 5 
dp;i/ ; R 5 «7K*s @f£ t^T 4) Jr;K B$t£ftT 4> ctv^T^ 

^r — ;k J;^7;i/ + ^;k ggi^nT v^t 4> J: v^t;i/^ * >s 

ux 4> <£ v>'>^ n y b < lifi^nt^T* J;U7 7;v^;k 

10 #75#fi£-^ nJt^&gtfr-T) s -S ( = 0) q -R 6 -R 7 (R 6 tt^^M^ 
SfcfiN-R 7 ; R 7 te^tl?tl&ALLX7km, £ tlX ^ T 4) <fc V% 7 to * >K 
S^$nT^T£J;l>T;i/'y--;K Bft^nt^t* <fc </> T ;l/ 3r - ;i/ * 7c l± «m 
$tlt^T* =tV^77;i/Jr;l/ ; qttl *fctt2t*fct) , - S ( = O ) q - R 8 

(R 8 ttgi$nTv^T*,t^7;i/^;i/, Bi&£ tix^x 4> &^7)i>tr — a 
15 a$ntut* 1 tu7;v^-;i'Sfclit^$}xTUT*i i^77;i/^;v ; qiSsu 

sBtisj^^T-fei)) > -p ( = 0) (or 9 ) 2 (R 9 &?n?n]<kiLLX7km3. 

fz&WWkZtiX^X 4> cfc^T;i/*;i/) > ;Nn^>'ft7;v*^*&ttBft;!Fft'ro 

$ fit vn-c 4> J; ; z'*j;vz j tt-eti-ena&ic lt 

20 fcfir ;i/-ir- 1/ > ; z 2 «#ijg-& s 7;^i/7, y)vv-\s>, - c H (o 

H) - S - . - SO-, - S O 2 - S O 2 N R 1 0 - , - N R 1 0 S O 2 - N 
- O -NR 10 -s -NR 10 CO-. -CONR 10 -. -C ( = 0) -0-, 
-O-C (=0) - ifel + -CO-;R 10 \±7km, mmZtlX V^T 4) &^7)V* 
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Il$tit^t*)i^77^^;v ; r 1 nt^x & J; <^ t ;i/ * ;k B& 

Ztix^x i> «fc vnt;1/^-;k gl^£ftT vat « J: v>7-;b^r — ts$lxt^ 

5 VN-r * «fc ^^^flS^r dss«, gi&£nT^Tfc J:vat 'J— 

ft-r ^TfeiU-\f D7'J- ;]/ ; p {£ 0 ~ 2 ( p = 2 © h iC: - z'-z 2 
- Z 3 - R 1 tw^ixSSli, *n^nS&orv»T%«tVN) ; Ailitft§nt 

2) 5C(I)©5$:-C(Z)=C(X) Y-CiS*ns3S*»ASI&«ltfc-rS'S'5 t 

nj^KW&t- anemic «st i^-s _hge i ) 13*© ^ >T??--emwffl, 

15 >^^--t?M3!k 

4) XistFnapi/tfeO, Y # - C ( = R 2 ) - R 3 -R 4 (R 2 \ttBt$&ffi ¥ ; 
R 3 (i^^M^Sfc(iN-R s ; R 4 «7KJ^ gl^tlt % iU7;^;i/, a 

»snt^tti«t^7;v^-^, ii$ntMttct^7;i'^-;i/S&ttiSi$ 

tlX\<^X $) &^7^ R 5 IZlkms SJ£ $ ft T U T i> X ^ T ))/ * )V % Ift 

20 $ftT<^T j:v\7;^-;k gm£*xTV\-t iVA7^ + -;K gJ&£ftTu 
t 4) J: ^7;vn ^r^v tuntv>t* <tv^>^ d t-jv^;!/*) b < izwWtgnx 
u T 4) £ ia T 7 ;i/ v £ fc R 4 * J: V R 5 li M 1" ^glifk C & o 

25 V'JJI/t*^ gg|£ftT^T 4) £ V dF-y-y 'J t) N It^nt^tt 
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2) BBS©"!' > 5^ ^ — Pull $k 

> y 3r t?~ \/ — Jl/l£7c(cii!l$&cFtlT^T&^V , >-' 1 <>X-f 5. ^ V/ — ^1/ _h IB 

1) ~4) ©t^-rn*»C|3«©-Y >^^7-Hf KM, 

6) p=lt$0, Z 1 *5 <fc t>" Z 3 ^^ft^tl^JA LTl£ig-£-£ 7c {±T;b^F 1/ > 
10 XibV, Z 2 7fl/*l/>*feli-0--CftD, R^fii^nt^t* 

7) (I) : 



(3C^ Xttb FD*^3;7c«iag|;*nTU-t&cfc^T^y ; Y«-C ( = R 2 ) 

— r 3 — r 4 (r Mi^s^^sfca^^/s^ ; R 3 izmmm^. mmm^mrzit 

N — R 5 ; R 4 «7j<*s gm£*lT^-£ * £ 7* ^ ;K »£| $ tl X V^ T & cfc T 
;i//r- WX & cfc O * - ;i/ £ 7c \± £ ftT X & cfc ^ 7" =7 )V 

it 7c (± R 4 *s J: r>° R 5 (i M f § mmm? £ -m C * o t , £ n-c u T & <fc 
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#stiAT um&mzmfrt) , -s ( = o) q -R s -R 7 (R s itmmm^ 

cfc ^t^^^k B#l£tiT & £ ^t^-^S; itiiia 

$^tV>Tfe ctlNT^;P^;i/ ; qii 1 * felt 2 SSfct) N -S ( = 0) Q — R 8 

5 (RMiBft£ft-tt^T ^iUTVi/^K £ ^ t * J; ^ ^ - ;k W 
m^ftx^x & i^T^^-^STcSiBEl^axTv^ & J; ^ t 5- ^ ; qSiiu 
I3t iBjiiii-e&-5) „ -p ( = 0) (or 8 ) 2 (R 9 (i^n^-n^3i 
fettSt^ixt^t* iv^T;^^) v ad^ > -fb r ;i/ ;i/ s 7cSiBi3i;*ftT^ 
tiiUAf n7'J-;v; z t±7ksSv Bfe^ixTi^T & iur;i/3r;i/3; 7cSiBJ& 
10 £ftT^T& ±uT^;i/de;i/ ; z i&irjf z 3 \±^ti^tim±L lt T;i/ap 

b>*7c«X;V^^lx>; Z 2 Si TJl*]s>. T)\s>T-V>, - CH (O 

H) - S- . - SO-. - S O 2 - S0 2 NR 10 -. - N R 1 0 S O 2 - , 

-0-. -NR 10 -, -NR 10 CO-, -CONR 10 -, -C ( = 0) - O - s 

-o-c (=0) -stii-co-jR 1 i^^ntut 4> ct^T-;!/*- 

^ftTV'.Tfc Jll^>^ TJ 7 )l< * )l> , BJ& $ n T <^ T 4) £ ^ ^ □ 7" - ;K B 

20 lifft$tlt^t*il\AfD7'J-^ ipttl-2 (p = 2©££, 5£ : - Z 
1 - Z 2 - Z 3 - R ^^j? ft 3 » Si. flifni^otutfec);^) ; A3S&B 
J^ftTV^-t t> J:^^«KatDS ; 5$ : - C (Z) =C (X) YT-^£tl3S 

^>-e&b. Y^-C ( = R 2 ) - R 3 -R 4 ( R 2 lillS? ; R 3 iiS?iilM^ ; 
25 R 4 (i?Jc^, ^ ^)l<3.fzte^3-)l%mit>-fo ) T'feO. Z ^Tkfft-trfe 1q x z 1 , Z 
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5 ^t-i--s^Dii-T^PjS-r?./l^t^^-¥&WT?»±flB7 ) 1311 © ft -S-iifcK ^© 

tzit^n^ommmm. 

9) + Y^-C ( = R 2 ) - R 3 -R 4 ( R 2 & * -? ; 

R 3 UMmiSi^SL fcliN - R 5 ; RUt^M, $ tlX X <b <fc T )V * ;K S 

10 Wk^nxi^x 4) J: B&£ftr^T 4> ±^T;i^^;i/£fc{±am£ 

ft-cv^T* iM77;v^iV ; R 5 ii7Jc*. B& £ ftx v» x 4> =t ^ K& 

t*J;^7;v3ir->, R^^ftTi^T 4> J: t> u 7 )V3r)\> 4> L < {±B^£ftT 

u x $> x o t )v * tz \t r 4 & j: v r 5 it mm t zmmm? t-m^t^-ox, 

15 WmZtiX^X ct^^^SK^-^ n3| if) s li$ titut 4; Jiia 

V 'J ;U T" $> D s Bf&£ftT^T 4) y ;i/T-ag> D > ift$nt^t* 

m.m w iz fp § $ ft z> m s & a n e. © t>> 

1 0) Ai^gl^tlt^t 4) ,kV^3*3f§Jfc^'5 1 D3gT?&£±IB 7 ) - 9 ) 

25 11) ABStfaift^n-rv'i-c'fe.fcv^tf y ^ Bife^n-cv^-r t) J:iMf^s;>, 
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> y -y- y - ;u ^ 7c « $ n t o t * cfc o ^ > x -r ^ 47* y - ;v -e ^> ± 13 

7) -10) CDUTtlA^-fBigO-fb^r^J^ ^©S^Httfl^ €n^®7DF7 7 

12) Z 2 T^^l/>$7ca-0-T-ag>^±lB7) ~ 1 1 ) <D^~? 

13) z 1 is £i>*z 3 #^ti^ft£lii: LT#S-£r * 7ciir;i/* 1/ >T-fe t> . R 1 
felig^i^n-c v>T * ii^f D7 y — ;i/T«&£±IB 7 ) ~ 1 2) ©i^-fti 

15 14) Z^fi^ffeD, Z 2 ^T;b^l/>Sfe(i-0-T'g>Ds Z 3 &mif& 

^SfeliT ;vdrW >-efe & ,AS^t»§ fix v^-r 4> «t im? u ~y >T!;t?> £_hSB 7 ) 
~13) ©VN-rn*»C|B«©Yb-&4»s ^©2Mttfl^ *n&©7Dl«5y^, 

t) u < (i^n&©M^wcfF^$n^i®*fe(i^ne»©^^fniij. 

15) 5£ (XIIc) : 




(XIIc) 
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BJ&£ tit i^T <fc ^jb^wt^e-Y ;k ^ ;u 7 t -Y ;k T'>;k * ;i/ ^ ;i/ ;fr * , 
16) ±S3 i 5 ) iBi^-fbi^©^ y — o 

10 17) ±13 7 ) ~15) <DU-rtlfrlzmM<D<fb-&®, -^fflEMtetts 

©7df7^, & u < tt-tn&osiififticw^snsffi* fctt^tie. 

18) ±S3 7) ~15) ©v%-rn^tl3*©'fb^r^, *©SM14#, * ti & 

19) ±13 7) ~15) ©^rftj&»fc:aa«©'fb-6-«K *©St£#i14ti^ ^tt5> 

20) ±iB7) ~i5) ©urfta»tcia«©'fb£-«a, ^©M^tt^, ^ne> 

ya?k^$h$Lfrh Lt^tt^^ >^^5--if mmm. 

2 i ) ±i3 1 ) ~ 6 ) i5itf2o) ©^-rnfricsB*©^ mmm 

25 2 2 ) iMte^P*ffi«^J^J;iK/ifef±^n^T-^PIg^J©^cHiVr3tt&± 

#f $*ss§tt**-r s±sb i ) ~ 6 ) itr 2 o ) ©^ma^aa*© ^ >^ 
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2 3 ) ±SB 1 ) ~ 6 ) Sfett2 0) cD^Tft/tMCliefcCD-i' > 7 V 5 — -B PfiS&l 
24) > 5 1 ^ 5 — Hf £ Mig "f £ #> © ±13 1 ) ~ 6 ) © 

k: sb -r o 

% bj3 £ iiiffi ^- ^ fc#><©g&©M 

10 u^S^-s^njg-efe tK S^SftS^nSSfls, 5£ : - C (Z) = C (X) Y (sfc 
ff>, XtttKnJri/Sfelifii$titmfeJ;v^7$y, YJi-C ( = R 2 ) - 

— R 5 ; R 4 te7jcJS. BSS^nt^x* iv>7;i/*;i/, Jit 

/r-*, gi$nti>tti £ <^ x ;i/ ^ - ;v £ felili^ titv>t t» £ uT^i/dp- 

15 ;L-;R 5 «7j<^, Slfe^n-CVA-C*) .t^T/b^K H*g£ $ ft T <^ T 4) <fc Va T JV T 

^;*ftT^T 4> <fc^>^ n x^^-H^ L< lili^nt^t 4) <tVAT^;v^r;i/; 
i^SK^rDjsassafct) . - s ( = o) q -r 6 -r 7 (r 6 «sgjiijfi^ 

20 £fc«N-R 7 ; R 7 tt^tl^tl^i: LT7K*s $ ft X ^ X 4> X ^ T >V =¥■ )V s 

^nt^tfe<t^77;v^;i/; qliUitli24I^t) , - S ( = 0) q - R 8 
(R 8 iili^tit^t*)iv^7;^;v. K#i£ftT^-t 4j cfci^T^^-yW 8 

t&£ftTlA-£4> <tV^T;i/^r-;i/^ fc{ig&2ftTUT 4> J^Tv/l/^vl/ ; qfctjtu 
25 H6^|i)*S-efe^) N -P (=0) (OR 8 ) 2 (R 9 (i*n^tL^i: LTTkm* 
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!Rf{3, 5£ : -C (Z) =C (X) Y (5£iK X, Y £ J; rjc Z Ji MB PO^iST 



z 




(iS*, He tliAl^I^t5^rDl?tife^ A 1 fct All a 

10 <tMo ) 




15 Hettt'sf n7'J-;i'^i^tl.^rDl?t'a^ Y'tt^D? 
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3; , Yi s - C ( = R 2 ) - R 3 - R 4 , - S ( = 0) a - R 6 - R 7 N - S ( = 

o) q -R 8 ^^a-p ( = 0) (or 9 ) 2 (&m&nmtmmm) x%>%m& 

31) ±IB©^:-C (Z) = C (X) Y (^4>. X s Y&^tfZtt (tularin 
io t;i/^l/>. T)i>r-v>, - c h (oh) - . - s - s - so-. - s o 2 -, 

- S O 2 N R 1 0 - , -N R 1 0 S O 2 - , - 0- . - N R 1 0 - N R 1 0 C O - . 
-CONE 10 -, - C ( = 0) -0-. -O-C (=0) -SfcttCO - ; R 1 

°l±7km. WWi£ nx^x & &\<^t fr* m.W±£tix ux ■b &^t)\s>t=- ;k 
fix ox & j; o t ;i/ * — ;i/ £ felilft$titv^ & £^7-^;!/ ^p;i/ ; R 1 

20 (i) -e^ti^-fb-s-^© £ d $? $ i: LTii. 0!*a N tbe©*>©^ 

(A-l) 3-(5--^>^;i/*^r^ tf >J 5> >-2--T ;i/)-2-b F U *is7 P V KM 
(A-2) 3-(5-^>^;i/;fr^>tf U ^>-2--f ;V)-2-t YU*i/Tt? l> 

25 (A-3) 3-(3->f V7"D* + J't7 ^ >-2-< f)-2-t F D + i/ 7 ^ 'J *i 

(A-4) 3-[6-(2-7 ji^;i/oi^;v)t! 0 * y >-4--r ;i/)-2-t Fn^r^7^ >j ;i/g£ 
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(A-5) 3-[6-(2- 7 i - ;i/x f t ij ; y > -4-^ ;i/)-2 - h H D + 7 ^ 'J 1 x: 
^ ;i/ x. x t- ^ 

(A-6) 3-[5-(2-7xr:;i/xf-;i/)[l,3,4]f-7^7^- ;i/ -2-< ^)-2- 1 F D + ~> 7 ^ 

5 (A-7) 3-[5-(2-7x^;i/Xf ;i/)[l,3,4]f7i 5 7^-JV-2-^Jl/)-2-t + 

(A-8) 3-(4--<> y;i/^-^r^ >; ^ >-2--r ;i/)-2-t KDJF^7^ o 

(A-9) 3-(4-^>^;i/**'>br u ^ >-2-f ;i/)-2-t Yu**/7V V fum x-^frx. 

10 (A- 10) 3-<5--f h * > tf »J J? >-2--f ;i/)-2-fc F D ^r^TZ U 

(A-ll) 3-[5-0 ^DA^ri>;M h '> ) fc° U ^ > -2--C ;i/]-2- 1 F D ^f"> 7 ^ »J ;i/ 

(A- 12) 3-[5-(2-7 i-JH h+-»f'J ^>-2-^ ;i/]-2- 1 F D # •> 7 ^ U )V & 
x. 5 s - ;i/ x. ^ =r JV 

15 (A-13) 3-[5-(2-7i-;Vxf;i/)^7y>-2-i';i/]-2.t + ^7^ U x: 

■5=- )V x -7- ;i/ 

(A-14) 3-[5-(2-7 x.=. J13L^-)V)\:^ i> >-2--f ;i/]-2-t FD^ri/7^ D 
(A-15) 3-(^ V^y U >-3--f;U)-2-t KnJpi/7^ U frW. 

(A-16) 3-(5- 1 K D + ^ e > - 2-^ ^)-2 - 1 F D * 7 ^ U jl^)V^X 
20 -T-^ 

(A-17) 3-[6-(4- FiJ7;^D ^;u^< > *>>)tr U >-2->f ^]-2-fc F D 

^^>T^';;v^ x. ^ ;i/ x. ^ ^ ;i/ 

(A-18) 3-[5-(4-|- U 7)V*U * )V is * D ^ > -2--T ;V]-2- 1 h* D 

+ ^77'J 

25 (A-19) 3-[5-(2,4-^ 7JV*D'<>y;^^i/)b! 'J ^ >-2--f ;i/]-2-t FD + ->7 

13 
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(A-20) 3-[5-(2,4-^ 7 D ^ > V )]/ ^ * i/) t? U S> >-2--f ;i/]-2-t K □ 3p i/ T 

(A-21) 3-[5-(2-^- 7 h 3^>)t: U V >-2-4 ;i/]-2-b "J 

zq ^- ;L/ ^ ^ ;b 

5 (A-22) 3-[5-(3-*;i/^"^ v-^^tP U ;i/-2,4-^ 7;i/^D-^>^;l/^=^i>)-tr U V 5 

>-2--f ;v]-2-b Yu^-^t? U ^8 

(A-23) 2-(5-^>^;i/*^-i>-t° U J? >-2--f ;i/)-l-(lH-[l,2,4] h U T^-;i/-3--f 

(A-24) 2-(5-^ > i^;i/^-dr *>-t? 0 ^ >-2--l > 7V'-;W2^ )\s J — ;i/ 

10 (A-25) 3-(^> 9 — ;V-2--T ;i/)-2-t F D ^->-2-7D/i >i 

TM-r-sEiSiiiM^ ts^'f JV7M, m.mvm, -f ^^-^^--emmm, tn.n 

15 IV m-&ffl%mi&ir % $>(DX&Z> Ztii>lZ, ixi HIV M t b X <D H U h T\ *nG 

aids s§ s tt£t>%, ^--^ x^xu^<Dmmw,mmm^, i^Hx^xia^if 
^ (arc) % mfi&±&4t v >^mm (pgl) . *7t?y^a,. ^u-^^, 

20 wf-s to^^tofc^Hivst^i^ffi^ct^ mvm&&w<D%tm^!®\z^mx&z> 0 

A^0^«^i3(t^ r^#j^-N^Djij mmffi?. mmtn^s ^ct^/s 
25 fciiiiii^^srtc i ~ 4m^ts 5 ~ 8 m<D3$mm, sfeai-4i©5~8 
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artfci ~ 4j@-^fe 5 ~ 8 s©3ssbi*«. i ~ 4M© 5 ~ 8 m^^mmmmm.^ 
io i©t@c^f4ttsct^-e§5o 

* j * v- v > > j/>;ij>, * 1/ >; > s * y u > , 7^7^>, -fv*;u>, 
;k ^Ti>Tv'-)i, -fvf7^;-;K tfu^>, tru^y> N br 

15 
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g; tz, & (I) C*»*5S : - C ( Z ) = C (X) YT*^£n*fi#, 

SBe^^nS&j (A3*) SIiit^ArnJlf i:ilt^jg?(;llLTi^S 

y > . tr u ^* > , 7 7 if > . tr ^ y > * -< > v* ? > . 

10 Jp^-y y ^; ij 7^5-7>, ^v^yj>, ry>. r^u^>, 

^f^rnSj fcLT, n^fffS. LUCDti, tTUS?>s tT^y> % tfU5 

15 

rAfP7'J-;i/j fctiu _h§3 r^fiArnSj 1tM$LT £ mmmi 1 S fc « 

;p (08x.fi, N 4 K & S J V )V (W?U£, 

20 m^^'^k 2.^fy'jjK 4--r?^^u;i/) n tr^i/y* 1- 

t° 5 V* U ;K 3- tf ^/'J/K 4- If 9 V U ;iO s h^V'J^ ( $i x. I5> 1 , 2, 4- 
MJ7^-f-MJK 1, 2, 4- b V TV y — ;i/-3--Y ;w 1, 2, 4-h'J7^-;V- 

4--f )v) , 5^ h 5 v y ;i/ (00 \-"r h- ^ v* y ;k 2-^ h 5 v y 5-^ h 7 
vu;i/) s ^^itv'i^ (flmi. 2-#%-W y ;k 4.**vV y ;w 5-^-dr+»- 
25 ^y;i/) , ^v + tv | Jii' (#!|jLte\ 3-f v + i)- ( ;'jJK 4-^ v^tv 5- 
-f v 3r -y- v" y ;v ) , f7y*'j;i/ (#ix.y;> 2-^7-v*y;K 4-^7 i ; i jjk 5-^t 

16 
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>;UJ1/) N ^7i/7v'J;K JVf-TWfr 3-4 Vf 7^; y ;k 4--Y 

({f)iH, 2-h°';^-;K 4^^^-^, B-K>J?y^) s 

* * -y- y T V" U )l (m^its 1, 3, 4.***J?7V/- ;W-2--f ;U) , ^> l /7'J^ 
2^>y[b]7'JjK 3-^.>V*[b]7 y ;k 4-^>y[b]7'J;K 5--<>V* 
[b]7ij;K 6-^< W[b]7 y ;k 7-^> v"[b]7 y ;v) , ^W^ir^ 

2-^ > V [b]^ Ji — 3-^> ^[bj^x — ;K 4--S > ^/[b]^Ji — ;K 5--^>V[b] 
io 6-^ > \f [b]5=- x = ;i/„ 7-^> v [b]^- — ;b) , -<>X^ 5 ¥ S J U ^ (0! 

xf£. l-^W-f 5 <$?*v y jk 2--^> 5: U ;k .4-^> 5 u 

5- ^> v -T 5 fry u s ^'<> , ;7'J;k ^ > "J**V>J y ;k *y*-y-y;v 
(09*.«. 2-* y *-try 5-*y * ib y — ;k ^r-y- u , ->>y 
y-;i/ 3-->>yU-;K 4-sx>yu-;i/ N 5-^>;'J-;k 6-:>>y 

15 y — ;k ;k 8-S/>yy — ;v) „ ^r^-^/U;i/ (#lx.(i, 2-*-2-\/D 

1/ U = 5-^-7" V" U G^tV'J-*, 7- 3r l/ y - ;i/ s 8- 

*^-v"J =J1/) „ 24;'j;K 3-*yy;K 44/'J^, 5- 

t;^, 6-*>"J*, 7-*yy;w 8-*yu;i/) , (#!x.ti> l- 

y *? ^ b-y t> 5 6-y $ z> i?=-)\<) , ^ y ;i/ i- 

20 ^v*yy;K 3--f v *>> u ;k 4-^v^y 'J;k 6->fv^; 

y ;k 7--f v * y u ;k 8--f v ^r-y u , 7 y ;k 7"^u^-;v (#l;t«, 2- 

75py^-;K 4-7^ V ¥ — 6-7f 'J i?-^, 7-7r'J^=;V) „ * >WW 
U/K 7it>MJ^-;K (^Jx.(i\ l-7^Uy=-;K 2-7 7'J 

3-7fUy-^ 4-7^'J^-*, 9-7^'J^-jH s -f > b U ;i/ (#1 
25 X «s 1-4* > H U ;K 2--f > b" U 3-4" > b y ;k 4-1' > b y ;k 5--f > H U ;k 

6- -f > b y ;k 7--f > b y ;v) , -i v -T > b y 7/tf-ji/ (M^ii, 1-7 

17 
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x^-i^^;i/, 2-7 jL-T*J—)\/) Sfeli7iy^7i;-Jl/ («iH, \--7x.J3-7 
i?~Jl>, 2-7 i y ?7 i^-JK 3-7x;^7^-iK 4-7 x/f 3£* s 

7* U -;^Mt-5ATDjg?Hilt^l?tM^4tt^ArP7 'J -71/ 

bl^o IfltfiClis 2H-7 1 h 5 V — 71/-5--Y 7K 1H-[1,2,4] h 'J 7- v — >i-3- 

io ^7K ^-~r s J — ;i/-2--Y jv, — )U-4--f 7K -f v v — ji-s-4 71/ . -fv + 

-tJ-vr — 71/-5--Y >-2--f ;k ^i^v-;v-2-^;K tr U 5: >-2--r 7K 

R 1 OSi4'0Af D7U- 7V t LTtis 51Sf;fi61©A7D7 l J-;i'i(l ! 
0*L<> 7 U Jk 5=-^ — 7i/> t°nu;b, ^^'J;k tT5\/U;K 

15 h'J7V'^K b ^ V* U 7K U 71/. -f V+^^'JiK f7V'J^ 3=- 

7*S77*V*>J7K ^fVf 7^'JJK t?>7i7 7K t?U#"^-7K If 'J 5^-71/. 7^ 
if — 71/. fcT 7 ^ — 71/^^^ frl-So If U ^71/ (tT U i?>-2--f 71/> t?»JS>> 

-3-Y7K tf V i> >-4->f 71/) 

20 r"7*';-7i/j It J&JS^SKMHb*** (7i-^) &fzte^m%wm%Hb7k 

m& («iH, 1-^- 7^K 2--f 7 5F-7K 1-T > h U 71/ . 2-7- > h U 71/ , 9-7* > h 

U7i/. 1-7 > v y ;k 2-7 > h u 7K 3-7xt>h'j;K 4-7^^->h 

»J 7K 9-7xt>^ U Jim) ZMVktZo £? £ L < i*s 7 x-71/S 7ctt-f7?^ 
(1-^-7^71/v 2-^7^71/) "Cfe^o 
25 r7-71/drl^>j l±> j^SSlfc 1 ~6f@©ifiil«S7ctt^^fc©7';i/^l/>S*« 

tft b > W X {£ . * 1/ > % JC ^ 1/ > N h'J^f 7°Db°ly>, T-h^^^l/ 

18 
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0!*.HU ^g^K ^g^K n-^DtrjK V7ntf;v, n-^^K 

10 sec-r/g^l/s tert-^^^s n-^ >^-;K ^V^VfiK ^tf'O^K tert-^ 
R 3 ~ Smo-fr&^OT )V*)\y& (^!lx.{i, ^ V7°ntf;V v •fVT'f ;k sec-"7" 

tert-T'^;!/. -fv^>^;K ^.^^v^k tert-^ -rv^^rS> 
15 u*. 

R 4 N R 5 , R 7 , R 8 , R 9 jo £t>"R 1 0 <Dfem$>(DT £ btli, 

r ~r * - k A tit, ±IS r7;^;Vj c 1 fi £ 7c«^ftJii.±cDHSiK-&£* 
•T^j^^ff 2 ~ 8 M(D7 )V^-=-)V^mM U x-?-=-)V, l-7Dlfr;K 

25 2-:/Dt 0 ^;K i-^ = ;k 2-7'^^;k 3-:/^-;i/^##}f £ ti£ 0 

r^^DTJ^^j It J^*i& 3 ~ l 0 0^fS#m<b;!kf{{S£«n£ u #y x. 
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teU '>^D7DtJK ^^D7*f;K S/^D^>^-;i/, ->^D^dr->;i/, i^D 

;v i->^nr^-;i/) , >- ^ d ^ > ^ - ;b (0S*.fcl N i->-^ d^>^- 

r^^;b^;i/j l ~ 3 f0cD±8B rj'J-^j #Hife Life ±13 

15 l-t- 7? 2-^-7^-;i/^^-;i/^f) ^##tf£>n*o 

rT;i/r3^s>j cDT;i/^;i/gp^i±, ±13 rx7i/3r7i/j £ p fit St? D ■> r T;i/ 

^ n-^h*i^ ^V7*fJFi/, tert-y h * J/ £ Z&mf htl% a «rfc, p< h 

h ^>>*S$f g; L^o 

20 r^D^>{b7;^;vj tfiv l &L±<7>7\ n 4* >-eti$ ftfc_tfB r?;v*;v j 
^Stift-r^o «fc, j^fJigfc l ~ 3 <D7\U? yihT )V ft £ l < s tfl&fcl. h 
7 n ^ 47 u u )i> ^ is p -a u ji s i.i-^^dox^-jk 2,2,2- 

^^^S*«l*L, l-tD'J-;K 3-t°D'J-;V N 1-tf 
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□ 2-trD »; 2-f i 

s^;K v/ V V s 4-tf -5 y 'J y-^s bf^y^y> 2-t°^ y 3- 

5 tf-^ys^K 4-tr^u^;i/s i?=.)V^ 2-t°-^-5- i? — ;k 2-^e;i/* y - ;k 

r7*5-;i/^r;vj © t ;u ^ ;i/ gtf 5- , rj^^^j , ry^^-^j > r^^^- 

;i/dF--;i/j N rgj|^nt^t i &it^>^n7;i/ + ;i/j > rgj& $ tix % x 
20 v^> ^ n 7)i>r-)ij , rMmztiX^T<b£.^ft3$mm^7 u vm£.&j, r B 
I$tit^t*J;^7 l J-JVj, rgj^$ tit i^T £ «fc V^t 1 D T V — )l> j , rg 

#;V*^>, ^D^> (F, CK Br N I) N Any>fb7;^^ CF 3 , CHjCFj, 

CHjCCl 3 ^) . T)V*>V (ffl%.&, ^ ^ )V „ x?;K -f V7Dt;K tert-T^V 

25 t?) „ T;i/^-;i/ (0!i;U£> tf-;i/) N t;v^-;v ^ ^ - ;v ) s -> i> 

uT)\sir)\s ($I;Lii\ ^ n 7°n t°;b) N ->^d7;v^-;v :>^n:r 
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D^-;i/) , 7 )V a dp i/ («i(J, h * , ji h ^ i/ . :t° n # Jp . 7*bdp^ 
«$) N p-;i/ndpi/*;i/^-;i/ (#S;Ui, ^ h dp :c h dp >> # ;i, ;}? - 

;K tert-7" b*S/*/l/Ji? = /Hff) „ h D N - b D V, SJftSft-T l^T & J; 7 

T^;vdp;i/T<y ^>^A7U, h'Jf;v7^) , t Hn^->7 

%;m) . 7 ^ K 7'J-;b (ami. 7xr;vf) , rv;i/dp;i/ (flmi, -< 

> 5? ;i/ ^ ) , -f V'>7y, ^fV>7th, ^ )t 7" ^ h v V f" t •> 7 

K ^;i/A7h, T;i/dp;i/^-* (#"Jx.«, ^^v^^^O , T ;v ^ ^ ^ ;b * =. 

10 71/ (#ijx.ff. ^< ^ >X;v*z:;l/. >^;i/*: N @JSi$ixTV>T & J; V"> 

r 7->;i/ (^!lxfi\ r -fe 5=- ;v ^ ) . 

s.;i/^-dpi/, ^d^^'ji/, ^-dp+fn, ^A^r/K ^ * * ;i/ 5: ;v , 

dpi/, ix^-^-^;i/^dp ^^-*;i/y^^e-r ;k x;v7^f 

^y. tF?^A 7^K -71/^ r=.^y, i?7 =.*J j mttmtf £>nz> 0 
15 ^ (i) x°^£tiZ>lh-&%o(DAm<D%.mfc&ttz> rg^^titut'feiu 

z 3 , * xtir 'izmmhmmm-e&z) -zm$nz>M&.w-iz _hi3c$i^b£ 

rtSi$tiTUT*J:u7 ^ ^ ji? J;^ rfi^nxut & J: ^77;w^-r 

x-fe^;K ^>v"^k . T^;i/^p;i/ (mz.\£, ^> 

Xiib FD^i/Jf;(iiI$li-c^tii^7;7T-fe5i^ £?*b<te, t 

25 P D ^P tf fe £ o 

p i± 0 ~ 2 4*fe1-7j s , ftfc: p = 1 #*F£ Ut^o 



22 



WO 01/17968 



PCT/JP00/05754 



Si-Z'-Z^Z'-R^S^n^IHTli, m x. Si : - R 1 , S : 
-CH 2 -R', S: - CH = CH-R 1 , 35 : - C H (OH) — R 1 > ^ : - S 
-R x s Si-SO-R 1 , 5$ : - S O 2 - R *s S:-S0 2 NH-R', j£ : - 
5 NHS0 2 -R 1 ^S:-0-R 1 ,S:-NH-R 1 ,S:-NHCO-R 1 ,S: 
-CONH-R 1 , 5£ : - C ( = 0) - O- R 1 , i£ : - O - C ( = O) -R 1 , 
Ji-CO-R 1 , 5$ : - C a H 4 - R ^ S : - CH=CH-CH 2 -R 1 , 3 : 
-CH (OH) - CH 2 -R', 3: - S- CHz-R 1 , S :-SO-CH 2 -R 
l N S: - S0 2 -CH 2 -R', a:-S0 2 NH-CH 2 -R 1 > S: - NHS 

10 O 2 - C H 2 - R 1 S : - 0- CH 2 -R', S : -NH - CH 2 -R S : - 
NHCO-CHj-R 1 , ii-CONH-CHa-R 1 , ^ : - C (=0) - O 
-CH 2 -R 1 s 5$ : - O - C ( = 0) - CHj-R 1 , A: - C0-CH 2 -RK 
S : -CH = CH-CH=CH-R 1 , S:-CH = CH-CH (OH) -R 1 , 
S: - CH = CH-S-R 1 , S : - C H= C H - S O -R S:-CH=CH 

15 -S02-R 1 , 5£:-CH = CH-S0 2 NH-R 1 . 5$ : - CH = CH-NH 
SOa-R 1 , 5£:-CH = CH-0-R 1 , - CH=CH-NH-R 1 , 5£ : 
-CH = CH-NHCO-R 1 „ J : - CH = CH - C ONH-R S:-CH 
= C H - C ( = O) — O — R 1 s S:-CH = CH-0-C ( = 0) - R 1 , 5$ : 
-CH=CH-CO-R\ S:-CH 2 -CH=CH-R', S : - C H 2 - C 

20 H (OH) - R 1 , S;:-CH 2 -S-R 1 s S : - CHj-SO-R 1 , Si : - C 
Hz-SOj-R 1 , J: - CH2-S02NH-R 1 , S: - CH 2 -NHS0 2 

— R 1 N ^ i-CHj-O-R 1 , S:-CH 2 -NH-R 1 . S : - C H 2 - N H 
C 0 - R 1 , S:-CH 2 -C0NH-R 1 , S : - C H 2 - C (=0) - O - R 1 , 
S:-CH 2 -0-C ( = 0) - R 1 . jt:-CH 2 -CO-R', S:-CH (0 

25 H) - CH=CH-R 1 , i:-S-CH=CH-R 1 , S:-SO-CH = CH 

- R 1 , S:-S0 2 -CH = CH-R 1 . S : - S0 2 NH-CH=CH-R', 
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S : - NHS0 2 -CH = CH-R 1 , S : - O-CH^CH-R 1 , 3:-NH 
-CH = CH-R 1 , S:-NHCO-CH = CH-R 1 , a:-CONH-CH 
= CH-R 1 , 5£ : - C (=0) -0-CH=CH-R\ j£ : - O - C (=0) 
-CH = CH-R 1 , SC:-CO-CH = CH-R 1 N - C 3 H 6 -R', i£ : 

5 -CH 2 -CH = CH-CH 2 -R 1 , 5$ : - CH 2 -CH (OH) - CH 2 -R'v 
Si-CHz-S-CHj-R 1 , Si-CHj-SO-CHj-R 1 , S:-CH 
2-S02-CH2-R 1 , 5£:-CH 2 -S0 2 NH-CH 2 -R 1 N S:-CH 2 
-NHS0 2 -CH ! -R \ 5S:-CH 2 -0-CH 2 -R \ S:-CH 2 -N 
H-CHs-R 1 , ^ : - CH2-NHCO-CH2-R 1 , - CH 2 -CON 

10 H — CH 2 — R 1 . 5£ : - C H 2 - C ( = 0) -0-CH 2 -R', S :-CH 2 - 
0-C (=0) - CHz-R 1 , S :-CH 2 -CO-CH 2 -R', 5£:-C 2 H 
4-CH^CH-R 1 , - CH 2 -CH-CH-CH = CH-R 1 , S : - CH 2 
-CH (OH) - CH-CH-R 1 , S:-CH 2 -S-CH-CH-R 1 . A : 
-CH 2 -SO-CH = CH-R 1 ,S:-CH ! -S0 2 -CH = CH-R 1 ^: 

15 -CH 2 -S0 2 NH-CH = CH-R 1 , J: - CH 2 - NH S 0 2 - C H= CH 

- R 1 „ S:-CH 2 -0-CH=CH-R', S : - CH 2 -NH-CH = CH 

- R 1 . - CH 2 -NHCO-CH = CH-R 1 , S : - CH 2 -CONH- 
C H = C H - R 1 N S:-CH 2 -C (=0) -0-CH = CH-R 1 , 5$ : - C 
H 2 -0-C ( = 0) -CH = CH-R 1 , S : - CH 2 -CO-CH=CH-R 

20 1 „ A : - CH = CH-C 2 H 4 -R 1 . 5t : - CH = CH-CH = CH-CH 2 

- R 1 N S:-CH = CH-CH (OH) - C H 2 - R 1 „ S:-CH=CH-S 
-CHj-R'v S: - CH = CH-SO-CH 2 -R 1 > S: - CH^CH-S 
0 2 - C H 2 - R 1 , S : - CH = CH-S0 2 NH-CH 2 -R 1 , S:-CH = 
CH-NHS0 2 -CH 2 -R', ^ : - CH = CH-0-CH 2 -R', 5$ : - C 

25 H = CH-NH-CH 2 -R',S:-CH = CH-NHCO-CH 2 -R 1 ,S: 
-CH = CH-CONH-CH 2 -R 1 . 5£:-CH=CH-C (=0) - 0- C 
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Hj-R 1 , S: - CH = CH-0-C (=0) - CH 2 -R 1 *jfe(i5^:-CH 

= c H - c o - c H 2 - R 1 (sSf, R 1 lili$nt^t*J;^7;i/ + ;k mm 

^r-Z^Z^Z^R 1 (^*, ZK Z\ Z 3 HXXfR 1 & liu 13 ^ PO « IS 
tg^S^, ©Z 1 A^^^-T-fe^^^r. ©Z 2 ##*g-£r. T^^rl->s -so 2 

io - £ i± - o - r- & -s tii^s <D z 2 7-;v^i/>Sfei±-o--e^s« 
©z 2 &t;v*v y^fziz- o -xtezm-S, ©z 3 iz&tji* v 

>X°& 2>m&, ©R 1 ftWWiZ HX l^T £ cfc ^T^l/dPA-, f fe^^TUT 

fD7'j-;vt*fe^l^, ®R 1 &WWi£ nxi^x i> <fc v^&t££D7 7i/^;K a 

15 tlTl>T t> «t t->T;i"ir-;i/. Wf&£ tlXl^X i> £UT;i/* — B^^flT 

T & cfc l^E^SS^^ Dlg^S, tit -fe ctU7 U -Jl/ifcttll 

$titiM*J;^ArD7 u — ;i/T-&3t§^-, (DR^BSl^nTMT&cto^ 

20 ^^S^^-^D^^a, fl^nTV^T% t ):V^7U-;^Sfettg^§nTV^t^ ) 

j:UAfD7'J — ;i/-c-afe^®-^-> ®R 1 #fij&;? nx\^x b X i^T u — 
* ^ a £ cDMfr<&t> -fr-t" & £ o 

Si-z'-z^z^r 1 (5£ck z 1 , z 2 , z 3 , feiyfR 1 izmmtmm 

mx&Zo ) tS^tl^SCff * V^MfoM t LXIZ, 2-7WD7 
25 3-7JV*D7i=;V, 4- 7 ;i/ * D 17 i ^ ;K 2-^DD7x^;i/ x 3- D 

D7i-)k 4-!?nn7i-;i/, 2,4-i? 7 O 7 i — ;k 2,6-^7;i/tD7ir: 
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h U7;i/^n^?;i/7x-;K 4- b g 7 ;i/ # u * ^ jv 7 x — ;i/ N 4- n K d ^ 7 
xx:;k 4-t< b ^J/? xx.;i/ N 4-:7d ? xx:;k 4-h: ^ ^ - ;v N ^>^;K 2- 
7 n ^ > >^K 3-7 a ^ > 4-7 d ^ > s?;k 2-^dd^>^ 
5 ;k 3^do^>^;k d n ^ y 2,4- v 7 ;i/7f n ^ > 2,6-^7;]/ 
3rn^>y;K 2,5-y 7JV^D^>y;w 3,4-^7;i/^n-<>>>;K 3,6-^ 7 ;v;<r 
a^>^;i/. 4-^ ^;i/*^> 3-MJ7Jl/tD^;K>^jK 44'J7;i/* 

D^5^;i/^>^;V. 4- 1 FD + ^^Vi/JK 4-* b ^>-^>^;i/, 4-7"D^^> 
4-7 xx: ;i/-^>^;i/. 2-7xx;yx?-;i/ N 2-(2-7;i/* D7xr;v)xf 

10 2-(3-7;i/5l*D7xr:;V)xf 2-(4-7;i/* D 7 xx;l/)xf 2-(2-^DD7x 
— 2-(3^DD7xx;V)xf 2-(4-^ p D 7 x — ;v N 2-(2,4- 

y7;Vtn7xr:;i/)x^;V, 2-<2,6-i> 7 D 7 x — ;i/):c 2-(2,5-> ? 7;i/ 

3J- n 7 x — 2-(3,4 - y 7 ;i/ 1 d 7 x - ;i/)x f 2-(4-^< 5^;]/ 7 x — 

2-(3-b U 7;i/tD^f-;i/7x-;v)xf jl/, 2-(4- b V 7 )]/# D 7 

15 x - ;i/)ai^;i/ > 2-(4- 1: HD^S/7x-;v)xf 2-(4-^ b 3r 7 xx;v)xf 
2-(4-7D^7x^;v)xf ;k 2-(4-i:7xzij;i/)xf jK ^ > ^ > X JV * — ;k 
2-^;i/^-n^>4f >^;i/* — 3-7 a ^ > -tf > ^ ;i/ # — 4-7;i/#P'< 
> *tf > ^ ;i/ * — )V . 2- ^ d D > > 7 )l * — ;i/ . 3-^DD^>-tf >^;i/*x;k 
4-^DD^>^>^;V*x;i/, 2,4-^7;i^D^>4? >^;i/*ri;K 2,6-S? 7 

20 D^>4f >^;i/*r=.;i/, 7 ))/3r D ^ > Hf > J* — 3,4-^ 7 A D ^ > 

-t? — ;k ;i/^>4?>x;i/*x;i/ N 3-h u 7;^D^9 L ;i/^>-if > 

4-;* b ^>^>4? >X;l/*-;K 4- ^ D ^ > -t? > * ;i/ * xi 4- 

7 ix:;v^>Hf >^;i/* - ;i/ v ^>-tf>^;v7 xx;k 4-7;i/*!-p^>-tf >x;v 

25 7 x-;K 7 x^;i/f 2-7;i/tD7x-;i/f ^ N 3-7 P 7 xX^l/^Tf. 

4-7Jl/*D7x^jVf^, 2-^DD7x-Jl/^^, 3- # D D 7 x X. )V ^ # , 4-# 
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DD7*^;V^-^, 2,4-i/7JV3r07i-;i/f 2,6-Z?7 7 x. — 

2,5-5? 7 71/ 3" P 7 x. =. 71/^7}-. 3,4- 5> 7 )\>-% P 7 x. — 71/^^, 4-;* ^"71/ 7 31 — 71/^ 
# . 3- b D 7 71/ Pfr P ^ ^ 71/ 7 i - 71, ^ # s 4- b 0 7 71/ ;t P 71/ 7 ^ - 71/ ^ ;t . 
4-t KD^i7 7xz. / iV5 : - 4-^ b =¥■ S' 7 x — 71/ Hi . 4- 7* P * 7 31 - 71/ ^ 7f . 
5 4- If 7 U 71/f=-;t> 7^7*5/. 2-7 7V# P 7 x 7 ^ 5-/. 3-7JWD7i7^ 
5/. 4-7;VtD7x7^ri/, 2-7DD7i7^J/, 3-7PP7x73r5/. 4-7 P 
D7x7*^, 2,4.^7il/tD7x7^^ N 2,6-5? 7 71/ 7T D 7 x J * 5/. 2,5-^7 
Jl/^D7x7^i>, 3,4-57 7 71/^ 7 3- J *i7s 4-^ f ;V7 x 7 ^ri7 N 3- h 'J 7 
71/ ^TP*^ 71/ 7x7*5/. 4-b'7 7 71/;tP;><^71/7xy*5/. 4-bF*DJfy7i 

10 7 4r > . 4-^ f*'>7x7^r->, 4-7Dt7i7^ri/, 4- 7x^ 71/ 7x7*5/. 
^>V^71/. 2-7 71/ 7*" D ^ > S J ■< 71/ . 3-7 71/ # D ^ > ^/W 7K 4- 7 7V P ^ > x 7* 
-f7U. 2-7 D D ^ > V-r 71/. 3-7 D D^>>y-f 71/. ^DD^V^/^K 2,4-577 
71/PTD^> V -f 71/. 2,6-5> 7 71//T D ^ > v/ >f 71/ > 2, 5- 5? 7 71/ 5)- D ^ > V* 71/ . 3,4- 
V 7 71/ /T n ^ > \/>f 71/. 4-p< ^-71/^ > 71/ . 3- b U 7 71/yJ- P ^ ^71/-^> »./-f 71/. 

15 4- b 0 7 71/ # D * 71/ ^ > S J -4 71/. 4- 1 K D * 5/ > V" -f 71/ . 4- X Y 

-I" 71/. 4-T'O > V/-f 71/. 4- 7 x — 71/ ^ > V/ -4 71/ . 2-^Ji— 7K 3-^^ — 71/. 

7 71/7 U 71/. 3-7 0 71/7* ^71/. (2- 7 P D ^ # 7 x >-3--f 71/)^ ^"71/. 2-t° 3 0 71/. 

3- tf3'J71/. 4-tfnU7l/. (2-771/^n If 0 57 >-3--Y 7V)p< ^71/. (2- 7 71/ * D fcT U 
i? >-5--f 71/)^ ^71/. (5-7 71/^" D tT U *J >-2--f 71')^ ^71/. ^ > 57 71/ # * 1/ . 2- 

20 7 i=;Px b *5>. ^^-71/. 31^71/. >f V7*P l?71/. -YV^>^7K 7<b*5/. 
x-b*5/. ^V/D^ + J/, -f V^/'fti/, 7 D ^.^r i/71/. 5/ 7 P ^ * 5/ 71/ 
^^71/. 5-7 P^*5</7l/;>< b *5/. 2-(l-^- 7 ^71/)^^71/. 2-(2-^- 7 ^7l/)i^71/. 

4- b l> 7 71/ ;fr P -~<> 5? 7b 7T * 5- . 2, 4- 5? 7 71/ # D ^ > 5? 71/ * * > . 2-± 7 )\s ^ 

25 «fC#* Is^mfoM h LTIt 7^x\7l/. -^>> s 7l/. 2-7 71//l-n^> 5771/. 3- 
7 71/ D > 57 4- 7 71/ D ^ > 57 71/ . 2-7 D D^>i7;i/, 3-7 D D > 57 71/. 
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4-7 n D ^ > 2,4-zs 7 )]/Hr P ^> 2,6-i^ 7 D ^ 7 2,5-^7 

d ^ > v^K 3,4- 7 ;i/^r d ^ > >> ;k 4-y. 5 s - 7 3-b 'J7^*d 

7 ^;i/^> 4-PJ7Jl/^"D^f;K>^JK 4- 1 h' D^i"<>i/JV N 4-7 

h =f ^< 7 ;i/ , 4-7'Dt'Oi/JK 4-7 i-JKy^^, 2-7 x_;Vxf 
5 2-(2-7 D 7 x. - 2-(3-7;^D7xr;i/)xf 2-(4- 7 > P 7 

1- ;v)xf;K 2-(2-7 d n 7 i-;i/)xfji/, 2-(3-7 d d 7 x. — ;i/)x.^;k 2-(4- 
7 P P 7 * -AO^^K 2-(2,4-S/ , 7;i'^D7xx;i/)xf-;v, 2-(2,6- J* 7 ;i> # P 
7ix;i.)xf;V, 2-(2,5-->'7;V* D7xx;i/)xf;K 2-(3,4--7 7J^D7x = 

;i/)x\^-;k 2-(4-7 7 jk 2-(3- h U 7 p 7 7 x^;v)if 

10 ;k 2-(4-h 'J7i^o^f;i'7x^;i')xf ;k 2-(4-fc F p * i/ 7 x =. ;i/)ai^;V s 

2- (4-7 h 3^>7 —JV)3L^-)V, 2-(4-7"P^7 x. — )\/ ^ 2-(4-fc'7 x ~ U 

x\^;k -x>-if >7;v* — ;k 2-7 ;i/;t p ^ 7 -fe" > x )V * — ;k 3-7;i/^-p^y 
-if >7W1/* — ;K 4-7;i/*P^>-tf >77l/* — 2-7 P P^7-t? >7;i/^ — ;k 

3- ?nD^>^>x;i/*-;K 4-^DD^>t*>^;i/$ = ;K 2,4-^7 7 p ^ 

15 >M >7;i/^ — ;K 2,6-^7 7 ;i/ ^" P "< > -tf 7 7 — ;K 2,5-> ! 7;i'^P-^.>-tf > 
;X,»,7f;-;K 3,4- 7 ;i/ :t P ^ 7 -tf 7 7 — ;K 4-7 ^ 7 -t? 7 7 ;b * ;k 

3- b U 7 p 7 7-t£ >7;i/^ = ;Vs 4- h >J 7 ;i/ ^- p p< -9=- ;i/ > 7 

4-t KD=>r->^>^>^;V*x;v, 4-7 h =>r > *< 7 4f > 7 ;i/ * - ;K 4- 
7'P^E-O-tf >7;i/*-;V. 4- 7 :c XVI/ ^ 7 -fc? 7 7 ;i/ * x^K -"O-g 7 7^7 x 
20 XWK 4- 7 ;i/ * P ^ 7 -tf 7 7 ;i/ 7 * XVK 7i7^f->, )V&*i/, 2-7 x 

=. )V Y * is , i^^. ^V7Dt;K -fV^>fJK 7^^5-7 x: h 

^7-. -fV7°P#*-:7, -fV^>b=3F^> ^P-N^T^K i/^DAap>»V^f 

;K ->7Da3p->;v^ h + i/, 2-(i-± 7 2-(2--^ 7 ^;1/)x.^;k 4- 

h U 7 )V X P ^ 7 i/ )\j 3r * 7 s 2,4- V 7 ;i/ He P ^ 7 y ;i/ =¥• 7 „ 2-^- 7 ^ ;i/ 7 b 
25 3r S/^T^tf tl&o 

$5>t:$fS buS4*^JJ: LTli, 7^-;i/ N -oi^;!/. 2- 7 ^ - ^l/x:^ ;W 2- 
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7 list D ^ > is ;K 3-7 frst V is 4-7Jl'^ D^>yJK 2-^DD^>^ 

;k 3-^nnA>>!;K 4-^nu^>^;u. 2-(2-^;i/^ d 7 ^ — 2-(3- 
7;i/^n7xr / ii/)xf 2-(4-:7 o 7 ^ — jio-x^k >-if >x;u* — ;i/ N 
2-7 D ^ >-b? >^;i/^;-;i/, 3- 7 )\/sX D ^ > -if > ^ ;i> * — ;K 4-7)Vstas< 

5 >Hf — 2-4? d n^>-t? — ;k 3-7 d n^o-t? >^;i/^ — ;k 

4-7 d d <-<>-i? >7;i/* — ;v, ^>-t? >^;V7 ^xwv, 4-7;i/;T D^>-t£>7;^ 
•fV7Dt;W V ^ > <f- ;Vv ^h^~>. :x b ^ i> s -f V 7° D # dp -i v ^. > 

10 (l-t7f;i/)xf;i/, 2-(2-^- 7 4- 1- U 7 JV tT D is )V 7$ 3f- ~> , 2,4- 

S> 7 ;i/ st n ^ > 2? JV 7$ * is . 2-t7f JM 2- . 2-(2,4- ^7JV^n7xr;V) 
2-(4- h V 7 )lst n ^ xxjV)xf-;l/^#f £> ft 3 a 

5£ (I) -c-^^ft^.'fb^rt; ( z #7.kf{? {is Mfrs giS^^t-ttTt^t 
15 <fb^¥f5£lRD#£o HTtM^to 




(^•f s AttHfe^ft-C^-C i> cfc^M-sir DJi ; XtttF U * is £ fcf±g£& 
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$n-CV^-C4)c^;t^T5y ; Yii- C (=R 2 ) -R 3 -R 4 (R 2 &Mmm^&fz 

itmmm? ; R^tmmm 1 ?-, mmm^s ^un-r 5 ; RMiTkin, wwkznx 

i\-t & ^^ta^k Bi&£ftT v^t 4) J: \\7)\/y — ;k fi$nt^tfej;v^ 
^;i/^-^^fc(ig^^ntv^T^ ct ^ t ^ ;i/ ^ ;i/ ; R 5 «7kJi=, tft^nx^ 

;u=ip-;i/ N B8l£fn: VN-t i) iU7;i/3 dp»> N SJ^$ ftT \,\ X & £ v^ > ^ d 

-S (=0) q -R e -R 7 (R 6 liiiI?ifeliN-R 7 ; R 7 (i ^ ft^ tlSkiL 

B^^tx-c ux & J: fe(iBm$ fiTi^T * J: t^T 5 ; q ii 

Ufeli24Stot) . -S (=0) q -R 8 (R 8 l±I^$nt^tfeJ;v^7Ji/ 
^7K Bl^ti-t^T •& c fcv>T;i/'ir — ;k S^^fiT^T^ cti^T*;!/^ — 
iifii&£ tiTV^t i) J; ;i/^r;i/ ; q iifufB i: isijftiix 3 ) , -P (=0) 
15 (OR 9 ) 2 (R 9 tt€fi^ti3f*iz: LT7jc^S fc{iBi^$tirv>T * J: 

^D^f>-(b7;^;v$fe{iH$$nti>tfeJ;o^Tn7 U -A ; z 1 is £ t>* z 3 

tt^n-en^AS UT-^IS^, 7-;i/^F > $ tzteTJltr- U > ; Z 2 # f£ , T 

;v ^ u > , t a ^ - b - c h (oh) - „ - s - , - so-, - s o 2 - , 

- S O 2 N R 1 0 - , - N R 1 0 S O 2 - , - O- , — N R 1 0 — x - N R 1 0 C O - , 
20 — CONR 10 — N - C ( = O ) - 0- N - O - C (=0) -££ti:-CO-;R 

BJ^^tiTiN-r t» i^7;^-;v^fctigjt^tit^t*iU77;v^;v ; R 1 

«Bgl£ tlTl^T & cfc^Tyl/ar^K g#S * tl T V> X <fc ^ T )V >T - >K II £ tl 

snt^T4«t^7u — ^* fcttsife* nt t^x * ii-^fn7 y — jv ■, p i± o 
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~2 (p = 2©fc#. 5£ : - Z 1 - Z 2 - Z 3 - R 1 "<?^£ tl^Ste^ €tt*n^ 

* is T * , T^Jl^fc^T^ )V^r)l) X'&Z> 0 ) 

±|B©'fb : y :I F$H;:;fc^-t, {G&m (I', (lb, Z = 0) ttfb^fc (I, fib, 

5 X = OH) © -ir bftffe D s Sjfc-fc^ ( I ") ( I ) fcfc, S : - C (Z) 

= C (X) YiO^V?^ ^ffi^Cib'MTI^Cs • h 7 >*fls©l80tC& 

AWIftMSttffcttx #£ge,J3©$jHF*)-£fc3c &T\ *BS«ffl*^i5VNTttx -fb-£rt> 
( I ) & J;tf^©-r^T:©2'£#lttflSs aUBTS U, #J^b£-f?j ( I ) 

10 tUoCtfefe'So NMR^lJ^Bf (CDCls, de-DMSO 40 C *> V > T 4> _h 83 

uum&faifiM&. vx^ztfi, iLtLxu (i) stfc^fefe, mi&ommmiz 

NMRr-^ ©^gB^ii, ±13 (I) SJ ©ffl &gB«-r * „ 
r^g^^^D^j rAfnj'J-ji/j © 4 1 ic <&S 
5,#!jia, h'J7V'JjK r h 5 ^ 'J C i ^ t •& © 1 1 Itt* * 4 t 




20 TT*-r > t^lci5V>T^I^WtS'f4**f8B^-fb-^^i:>&S-fb-a-^Tfe^o am* 

y D H 7 y ^Sl^<*;*3g*?-r**asi3 iVSifi-r S*5fe{±x tfllxtt* Design of 
Prodrugs, Elsevier, Amsterdam 1985 {C I3i6 $ tlT V> o 
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hiv mm t * ^ x >^Bx&AjizmmLxi^% c ti s ^e>nt* 

?K *mW1b-&V>)%7u h"7 y <7"tt;T& MOTteU U fatten K 7 y X 

A 5 £?£b<^o Sfcs HIV fc £ D §1 £ft£^S£: Ltx^ XM#& D s * 

mmit^m^yti f ^y ?itirz iz&^x&, mmftvt^v f ^ y u^o 

5 cn?> U WtjgfaffiXn H 5 y X£cfc?>*JiiJ§ fatten K 5 y X i; bTttx TIB 

5fi (i) r-^^*xs-fb^fe^*;u^dr->**-r-S^^r{±. « t left zmtefc-etto 

i: fcft ^.^tt-fbi^tJhig^ft r 5 >£HJ5S£-fr3£ i; c J: o x M £ *i a T 
10 ^ Kif#©J:^ K7y^As^S$ti^c 7"D K 5 y ^* t Ltfil:» * b 

ux^r;vi: btlis ^ ;v ^ ;k 31 ^ ;u :c ^ jk n-^n t? 

.x^;k ^ ;i/ * U y 5^ ^ ^ ;i/ , N,N-y xf- ij 3-;v7 $ 

15 S (I) ti%1h-&%d&\i F n ^rS^S*"!- WiUb K n^ri/M 

te^ifi$n-2)T^;i'*^r^^^'f*:cD«J; o ft 7p h"7 y ^#0*^3 ns„ 7d F 
7'^tut^c»$b^7i';u^i'J:itlis -o ( = 0) -ch 3s -o 

C (=0) - C 2 H 5s -0C (=0) - (tert-Bu) N -0C (=0) - C x 
20 s H 3 1 > -OC ( = 0) - (m-COONa-Ph) , -OC (=0) - CH 2 
CH 2 COONa s -0 (C = 0) -CH (NH 2 ) CH 3 , -OC (=0) -C 
H 2 -N (CH 3 ) 2 ^* 5 ^{f^n^o 

MteM^n7>fcW£fz&mmtem&mm7k®t*Kifo$itz>z tti ass ass 

25 n«7^ KgSiftCtaftro l«7y^i««l?7<$ti4, 7Dh'7^J:bt#(I 
ffllUJ; F 4: UTtts -NHC (=0) - (CH,) 20 CH 3 , -NHC ( = 
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0) -CH ( N H 2 ) CH 3 mifimJt>tiZo 

s; (i) x°mznzib&mcD%iM±m-®$nz>i&t lt«, tiitti§J:bi:, #i 

5 AJS^©T;i/* U ±?H;£JSi§ ; 7*>^E-'> AH ; MJ^f^7^ >l, h 'Jx 

Ts.>m, mji^-^7^s, 7*d #^ >mm<DmmmT s. ; n,n- 

AJM ; T)llc~>tM, V V >^^©ig*tt7- ^ 7 i&s^W* £> o itttH 

iibTiis a^i^s abm, >mm, fernm, s^mykmm, 

^-jvm.i&. m^mm. u>=f»ig. ?^>mm, -r^^^^^mw^mmm. 

20 a^ss (i) T^$n^>^-&^©^^«i#)^ &mmmmmi>*mm commix* & 
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f7y7l/-A, ^Vf7 i ;-JK K'JJ>>, tfU5^>, 7 7* 

=§«^§i£^:r n^fc^ttfcH***— jfittfe#*^/iftfco^T(l) Alan 
R.Katriszly et al., Comprehensive Heterocyclic Chemistry (2) Alan 
R.Katriszly et al., Comprehensive Heterocyclic Chemistry II (3) RODD' S 
CHEMISTRY OF CARBON COMPOUNDS VOLUME IV HETEROCYCLIC COMPOUNDS m 
20 t5Ci:#TJI5, 55 (I) T^S ft -5 ft tlTCiti'JC^ TtalSO^fS 
D^^b-^f5S M<?Mb^,RJfS&3IJiT3 ifcCtDS 

D5l<b^tJ-N©55 : - C (H) =C (X) Y (554>x X £ «t V Y £ 

25 £ CI & -5 CI £ & -Xz % & o 
r [A] 
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LT#*S-a-s T;V^r V > $ fcJiT^y- > ; Z 2 7i^l/>, 
T;i/^r-b>, -CH (OH) -S-, -SO-, -S0 2 -, - S0 2 NR 

5 1 0 - . - N R 1 0 S O 2 - . - O - , — N R 1 0 — , - N R 1 0 C O - , - CONR 
io_ n _ c ( = o) -0-, -O-C ( = 0) -Sfctt-CO - ; R'iilj^^ 
fix v*t i) £i->T;i/3r;K B$l£ftT & — ;k fit&£ ftr v>t & 

<t vat;i/Jp — ;k B$t£ftT^T& <fci^>^ nT^i/^K B*H£ ftT t^r & £ 

10 t^iUTU — ;i/ $ {±8 $tlTUt tii^Ar nj 9-^1/ ; p (± 0 ~ 2 (p 
= 2<D£t8^ & : - Z i - Z 2 - Z 3 - R 1 XmZtlZMlZ. ^ ft ^ tlM & o T V> 

r t) «fcv^ jXtttf d dps/* fc(±B#l£ft-t v^t & iv>7?y ; Yti-c ( = 
R 2 ) — R 3 — R 4 (R MiM/iC^g; fc&ISfi? ; R 3 ttMI*^ 

5- ;v<*;i/ ; R 8 (i?J<*. SK^tit tictMT^^jVs Bl&£ ftx J; ^ 
BSt$tiTV'>T i fe <£. 7* )\/ — )V BJ& $ ftt ^ T 4) <t ^ 7 )i zj ap 

mtzteR 4 &£wr s &mm-r zmmffiTt-m^te-ox, ti^nt^t 
20 feiv^^sfls^n^sssfcafc-r) > -s ( = o) q -R 6 -R 7 (r 6 m 

igJjjC^SfettN- R 7 ; R 7 fcfc ft UTTjcfSt, Bi&£ft-tt^Tt> 

^;u> a^^ftt i/^t * J; vnt;i/^-;i/. Bifc$ftTiNT fe J;v>T;i/^r-;i/S)t 

«Blfe£ftTMT * .kv^^i/*^ ; q a l s fci± 2 ^fc-r) * - s ( = o) 

q -R 8 (R 8 {±fi^$ft-CV^-C* il^^^^v Bft&ftTl^T =t^T;i/^r- 
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q.itmm£mmmx~&z>) , -p ( = o) (or 9 ) 2 (R 9 ii-eti?niibt 

5 (R 1 2 teTfr*r)Vm) XZb&o ) 

(i) s (i) ts^n^ib^ucx^oHos^ 

<r£^S££-^DJ|mai#: (II) T-^tlS-fb^f?) (is ® 
mBg^tlT^^-fb-g-ife^^ffl-r 3 7>. ©t^SM^t" X2Mih^^}\Z Friedel-Crafts 

& z tz o m £ n % z t ftx % z o 

10 0**«. 5$ (TI) Xm£ ti^ih-Bt^iZ, V < &mMW&TX , 5£ (III) X 

M^S^^i: LTii, ff7kfD77> (THF) . ^^^-y->, i/ji^^ai — 

15 h^:> K ^^AtX h Mf-;i/i"J;V7$ b* (LHMDS) , 7"f;i/ 'J f ^ A 
(n-BuLi) tl-So SiMM, 1 0 0 ~ 1 0 0 °C % & * U < fct - 

7 0~6 0 °C T" & £ o 

SC (III) T'7j^$n^Yb-&tJi: Itli, 0Ox.fi, i'.nJSy^^ (^x^;i/) , 
^ dp if "J D 0 K 2- b 0 ^)V-ZH-9- h 5 V/ — ;i/-5-* ;U5}t > 

20 g xf-^x^T;va- h 0 -1/7-1,2,4- h U 7 s J — )V-3-J]?Vtf>m 

rf7^l/-5-AM>SI 1- h -1^-1,2,4- h U T v- 

;i/-3-*;v#>K p< 1- h u 5 — ;i/-2-#;i/# >K ^5=- 

;i/rn.^^;b, 2-r h 7 b K n If 7x;i/-2f-f h 7 ^-^-B-*;!/^ >i x.^;!^ 
25 *7^K 1-y h v t F D -15-1,2,4- b U 7*V" — )\s-3-JjJltf>M x.^;i/ 

j^Xr-fr, 1-r h 7 t h' D t°-5xi;i/-f 3: ^V — ;i/-2-77 :x 5^ ;i/ x: ^ ;K 
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2-r h 7 t K d t7-;i/-2fr h 7 l /-;v-5-*JV^ >| * )l> x. X J- Jl „ l-<r 
h7t f*OK7-;HF-l,2,44 l J7 , ;-Jl'-3-*Jl'f >i tm/Z-X'rJl', 1- 

a; (ii) -zmznzfc&yaomikffl t utii, 2-^^^t-u^>s 6-^>^;i/ 
*=3f^-2.^ ^;vt? u s? 5-^> ^;i/3j-^^>-2-^ ^;i/tf gy>, 4-^.> y;^;fr3 1 
:>.2-;>< tr u y >, S-^<>isjv#*is-2-J. ^;i/t? 6-^> ^;W2-^ ^ 
;nfijy> v 5-^ > i?;i/-2-7< tr U is >s 4-^< > i^;i/-2-^ tr u i> >s 3- 

10 ^>^;i/-2-p< ^;l/tT U >* >v 6-(2-7 xr:^)^^;!/^-^ ^^t? >j 5> >, 5-(2-7x 
- ;V)ji^-;i/.2-^ ^-;i/tf U 5> 4-(2-7 i - ?l/)x f ;i/ -2-^ f JVtf 'J ^ > , 3-(2- 

y x ^;i/)x?-;v-2-^ tr y y ^ n -s^ *>;i/^ h * ^ -2-^ ^-;i/t? y ^ 

5-i> £ D A^-^iM h 3^>-2-^ ^;Vtf U is 4-iX7 n^s^ is fl * Y * is -2- 
15 *>-2-^ tT y is ls^ 5--f h ^->-2-^f ij i/>, 4--f V > b * :> - 

2- ^ tr 'J i> 3--f v^-> h ^-y-2-^ ^;i/tr y is 6-(2-7i-;i/)xf;i/ 

*^^-2-^ U ^ 5-(2-7 x. — )1<)3L?- )V?T * is-2-t T-JV U ^ 4-(2- 

7 x-;v)ai^-;v^-df-iy-2-^ y is > % 4-^< > i^Ji/^^ ->-2-^ f'J+y y 

3- (2-7 x— ;i/)ji^-;i/^-Jp>>-2-^^;i/tf y ^ 5-^ > ^;i/-2-^ 7 5 >, 2- 

2-^ ^-;v-5-(4-7 ;v:t d ^> ;v>7 5- 2-^ ^-;i/-5-(4-^ dda>^^)77>, 

2->f;V-5-(3-^f;i"<>i'W77> ( 2-^ ^;i/-5-(3-p< F^i"<>i ! il/)77>, 

2- ^ ?^-5-(3-7Jl/tD^>^;V)7 V >s 2-p< ^;v-5-(3-^ o D ^> ;v) 7 7 > , 

3- ^ ^;i/-i-^ > y;v-5-x. h *cis-ti ))/7$=-)V tr d — ;k 2-^ 7 t ^-i-(4-7 d ^ 
25 >y;i/)brn — ;k 3-^f;i/-i.(4-7;i/#D'<>y^)i;D-^ > 3-^ ^;i/-i--^ > ^ 

;i/-5-(2-p< h — ;i/)tra— 2-^ ^;v-i-^>^;i/-(2-*;v#^r 
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trn— ;k 3-;* > V )V tr n — ;k 2-^ ^-;u-5-(4-7 ;i/^r a ^ > V ;i/)t: n 

Y# - C (=R 2 ) -R 3 -R 4 (R 2 liiig?*fclilfj|? ; R 3 

t;i/^-:^;k gt^ntur^ J; ^ t ^ * - ;n= fcfctgifc^ftT i^t $ «fc v^t^ 
; R Mi**, ift$nt^tfeJ;^7;^jK ii^nt^T % & ^7 

ft : %mm^y L um&&ttm£>ir) -efc^ en T-^n^b^ii. y#- c ( = 
r 2 ) -r 3 -r 4 (R^tmmm^^tz^tmmm^ R 3 i±iii? ; rm^^ 

T-&-S) T-fe^jS (I) T-^£ti3Ybi^%£R 4 R 5 NH£SIS©^^ Fi^cq 

d i: t J: D &f&1r * £ k#T? dffifiS-^-Ji, Wxli, 

15 HOBt 43 J: V WSCD (l-ethyl-3-(3-dimethylaminopropyl )carbodi imide 
hydrochloride) CD #^E"F ~£ fr '5Cli;A s "C^^)o 

sfes y^ - p ( = 0) (or 9 ) 2 (r 9 &*n?n%iAL LXTkms. tzizwm 

$ntvM*J:M7J^;i/) x $> & & (i) T*^$ti£{b-£-tHi. S; (in) x^ 

$ tl & -fb-o® k. L T s Phenoxycarbonylphosphonic acid diethyl ester (PhO 
20 OC-PO (OEt) 2 ) £<sgfflL, &$L)V-Y [A] IU«I©SJS & fir *> Z. £ IZ 
cfcDs Yifi-P (=0) (OR 9 ) 2 (R 9 (ioi^^T-fe^) X&Z& (I) 1?/^^ 
tl^-fti U, m^X Y U *^;W> 'J^rn?^ F (TMSBr) ^Sffl^T 

A07K^fi?-r s z. t c «fc t) » -s - k #t- * § o 

(2) 5ft (I) Xm$tl%ih&®<DXftWm$tlX^X<b J^T 5. y ( N H R 1 
25 x ) 
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(5£<K A, R 1 , Z 1 , Z 2 , Z\ Y> *> ctt^p ttHufBi: mmm ; R 1 1 B7;i/ 



#>Jx.ii\ ±HB^b^tJ (I-l) (3 N 5£ : R 1 1 N H 2 (5£*, R 1 1 liTJ^iV 

£fcfc«fc»K -fb-£-<$> (1-2) £ fc^T-^^o 

SJsRMh lt(4, *#y-;K x3?y-;i/f ^^[ff.ja^o gfcSgii^)- 
10 1 0-1 0 0°C, K 1 0 0 °CT"&£o 



^S^^^D^^b^tl^CD^ : - Z 1 - Z 2 - Z 3 - R 1 Z 1 , Z 2 , Z 

h [B ]~[ I ]^T*43^ &d z £#-e#-5o 
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5£ : - Z 1 - Z 2 - Z 3 - R 1 Z 'SScfc^'Z 3 tt^tl^fl$l}ji tT-^IS-g-v 

T;i/^b>Sfe(iT;i/^-ix> ; z 2 z;v^ri/>^ t;v^-1/>, - 

CH (OH) - S - N -SO-, - S 0 2 -S0 2 NR 10 -, -NR 10 
5 S0 2 -, -O-s -NR 10 -, -NR 10 CO-, -CONR 10 -, -C ( = 

o) - o- , - o- c ( = 0) -itii-co-iR 1 0 «7j<^, wmznx^x 

;k B^£fLT^T £i-*t;i/3-:=.;k t»^jatv>T* ii.v>^D7;i/^;K 

^(iva)^^$n^-fb^r^(c, flfrSiaoiil#4T, 5£ (ivb) t-^ 
15 5£ (ivc) x-m^ti^^t^m^n^ c h#-e#£o 

^Si: ltfi> NaH, K 2 C0s^*^(f ^tl-So igfflEi: bTii, rF5tFD7 

^> (thf) N y**u->«fii|sift.nSo 
S; (ivb) T-^$ft£-fb-£-^ t lilt ^a^;u*-;i//7 p U K (B 

20 7^7A*-J^DiJ h\ 7;k;m^* = *^d'J f ) > ;n d y > -fb T )V 
*)\/ (0!lx.fcf> a-^f;v, H-fb^^K mik±<? D ^ D if N ;\d^> 

<< d U F^) * fc&^ny Wbr-^71/ (0SA«. 4-17^:* 
25 D^>V^j^D'J Ff) f^f|f^j o 

>f VS/T*— h«£ UTfcJU (B&) 7'J — V~>7^ — F (#iJx.(i. 7 x. 
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-;HV->7*-Ff) m S> ft 3 o 

MJfofiJgf^ ^J-100~l OOt, ffSb<tt-2 0'C~6 Ofe^^. 



^sR;]/- h [c] 



5 




(sS*. A&mtViimmm ;i:-CH (OH) -R x -e^£ft-g>s. it : - C 
H 2 -R x T!^£;h-3S, S:-Z ] -CH (OH) -R x tS^n?>S, :fe <fc t>" 

: - Z 1 - C H 2 - R x T- ^ £ ft 3 SJ± . i : - Z '-Z^Z'-R 1 ( 55 -K 
Z 1 , Z 2 . Z 3 43 ctt/R 1 iiifjIB^ BjftS*-Cfc* ) T"5R$ft^>ST!fe So ) 
10 $|X.(£> Si; (Va) Sfzlt^ (Va') t'S^n^ft^CIS (0S^.{J. n-BuLL. 
LDA m) &SJtSS*T U ^^f-fb L. &t55 (Vb) ti^jxJ7;i/rtK4Mi6 
£ -tK 55 (Vc) 3; 7c « 55 (Vc" )T*^£ ft 3-fb Z. £ ifiH § %> (Tetrahedron 
Letters, 1979, 51, p469)o LDAtt, f|5lO CD £ ffl U X & , n-BuLi £: (i-Pr) 2 NH 

15 SJSSSJKi: UTtt* fh7tHD77> (THF) x ^^-ar-y->, ^jL^;i/;t — 
r^fi s ^lf e.n^o 55 (Vb) -e^fts^b-er^i: LTfci^ (fif^) ^>X7^ 

>X7fr t b\ 2,4-^7;i/3TD^>X7Arb f\ 4-MJ 7;i/^D^f jK> 

X7;vTtff) x r;i/7b-7"-;i/ (flifcfcf. *;vA7;i/?t h\ 7th7;vfk 
20 h*, v^i/ji/7;vft ) „ y^y'y— ;k 3-77 >7;i/ft 2-^^-7 

x yTfl/ft 3-f^7i>7*TtF|tffl^n^Sl5Sglt JRl- 1 
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o o~i oot, iff* i<ii-7 o~5 cc-efe5o 

»7cfii6fc <fc tK S; (Vc) sfctta; (vcO T^$n*-fb^4»A»e», s (vd) 
$ &tt5£ (Vd-) T»^<*n-Mb-£rt>£f# & i k #t-§£o »7cfifS kLttt, ® b 

ij^f;V^DD>>7>t > J;U t 3'>'(bth i ;'>A$-2 0 ~ 5 0 °C $ * 3 * 

5 & (Tetrahedron, 1995, 51, pll043K © 7 x. — )]/ 9 D D ^ # >> 7 * — ^ — h t? 

^^xxf;vi:i^^s h u WW H 5 -f aibn (r^^-f v ^ 

n-hu>) k h/i/ 31 + -Citato*- a c t fc «k b v ^^;v^cii5c-rs 

(J.Org.Chem., 1993, 58, p2552) H # iMf 5> ft 3 0 
5£ (Vb) ~ZmtStl2>T fr^t 01^ 7h> (WiH, i:Rx - ( C 

10 =0) -M e -ZmZtiZfc'&mm) tiffiffltiifc^tJSS, £©ig-£r. ±13© 
5£ : - C (OH) H -R x -CmZtiZ>& J p& : — C H 2 - R x t? $ ft 3 fi©TCft 
DC, Si:-C (OH) Me-R x ?^$tl§S^S: -CHMe-R x t^$il 

15 -^sDv-MD] 



(5£4U A «h5 IB Mil - CO - R x t5 w $ ft 3 J; tfS : - C H 2 

- R*-C^£ft£*y:, Si-Z'-Z^Z^R 1 (it*. Z' 4 Z 2 , Z 3 j5j; 

20 (c = 0) R 1 3 (R 1 3 {iT;i/^p;i/^) ) 



o 
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j£ (Via) Tf^SftSfc^ftfc Friedel-CraftsSJB&frVK 5£ (VIb) T? ^ £ ft 

<&fb£-#j£H/fo£-fr -5 £ iz x t> > a (vie) -n^z nzib&m%£c)&-t z> z. t 

#-t?t-5 0 Friedel-Crafts SJiSB, ;i/ >f ^ ^#£T * £ & 5 # ^ MJE^Cffiffl 
t4;K^8caS*13Rt4: ffiSoffigCS; : - ( C = O ) - 

t&faT))/ 5 -^ASffl^^ 3&£. BF 3 /ether Sffll^J:215l:, 7">;i/S& 

iAt^^f^. a (vib) -e^^ft^-fb-^t/i: LT(i. r-fe^-;i/^D^ 
d -i y (#0 fL lis 4- 7 d ^ y N / -f ;i/ # n v -f K 4-7;vtD^>vV;^ 

10 D V -1" K N 4- ^ D D ^ > V -Y ;i/ # D v -f K s 2,4-^7*^D^>V'fJI/^D7'f 
Ks ^F^iV^D^My^^^D^ F^F) Sftf^tf £ft£o BLlfomM 

fif±, - 1 0 0 - 1 0 0 °C\ »ib<l±-5 0~5 0°C, £ t»* b < l± - 
2 0 — 3 0 *C i& * „ 

15 STcKJfeti «t t) <. S (Vic) T-^^ft2.^b^rfe7>fe. a; (vid) T-^£ ft 3<fbi§r 
m*n*> Z. h&-£gZ> 0 JfiTcKJfBfc btli, ® h U x^l/i^ > (EtaSiH) 
l^-STaS (J.Org.Chem., 1978, 43, p374) -Q N <g>iS-fb T ;i/ 5. — <t> A #ftT. 5£( Vic) 
ft -Mb 7 > • tert-y^^T ^ > n>7"l/^ £ 7 ~C M 7t T & 13 }£ 

-100-100 °Cs *f$Kli-3 0-3 0f?fe§o 

h [ e ] 
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R* — S — L 




(a*. Aitmmt mmm, ; & ■. - s - R x x~m£nzm, a:-so-R x -ei 

1 (st*. Z 1 , Z 2 , Z 3 VR 1 liHUBB HM-C&S ) -ZmZtlZM ; L fct 
5 /\D-y>^ET&3o ) 

^fiJUv- b [citra^Ki^SK^^DBii* » ^-a-to ufcftx sfi (viib) 
n^-fb-^rt/^MJES^-Br, x— (5£ (VIIc) T-Tj^ft^Mb-^rfe) £#3o 

Rjfommt b-c(i, rh7tFD77> (thf) „ y * ^ -y- >^ &m If h ft Z> o 

SJtKMStt^ 1 0 0 ~ 1 0 0°C,j(f$L-<tt-7 0 ~ 5 0 °C t* 5 0 5£ ( VI lb) 
mbtltzX* 7 (5£ (VIIc) 7f^StlS<b-&») ©tftfiJSSCiot, 

mitmmvmix&zji''? * (s; (viid) -cws ft* , 

15 #: (5$ (Vile) T"^£ft£-n:-£r*5) &f#*o ttffifti 4: btli, **v>, m-pn 

^tf e>n* 0 HMJgau ioo-i oo°c, #3= u < a- 5 0 ~ 5 0 -c, 
20 £r/$;i/-MF] 
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R*CH=L 




(Villa) (Vlllc) 

*" R* CH 2 — CH 2 h A J 

(VI lid) 



(5£4>, AtttulB^ IbIMS ;S:-CH = C H - R x f ^ $ ft £ Sfc <fc : - 
C 2 H 4 - R x -e^£ft*S(£. ^ : - Z 1 - Z 2 - Z 3 - R 1 (5£<£, Z 1 , Z 2 . 
Z^'itfR 1 iisulBt mAm-C&% ) "CiS$ft5S;Lli-P (=0) (OEt) 
5 2 ifeli=PPh 3 ft$ 1 5o ) 

* ;i/g&*t-£^#K^n stifle (s£ (villa) T"^£ft*toi^) (i. 

®mM£ftT^£to-£ftl£^ffl-r ©%&m^^rnmib£>mfc VilsmeierS 

fo-P Eeimer-Tiemann .RJfcSPfc =t t> 5 ;vS§iAt * £ t <fc t> f# £ C h & 

X 

io s; (villa) -e is* £ ft* to 0fSt:iD)gS#4T, (vnib) xmz 

^-1^7^ (5$ (Vlllc) T-^$ft*to^-tJ) c: tifiX % -So 

a; (vnib) -e^£ft*toi§rtJi: lib, -f U Mb-£rt) (*;i/^h^r 
>>) h >; 7xr;i/$^*7 >^) , ;Wb-£« (tfOxfi, s^^;u 

J&mMt LT i£. ^^;V$i^7 5 F (DMF) , rh7tFD77> (THF) , 

>j**v>mifi^tf e,ft* 0 s^ssjea. a-i oo~i 5o°c, u < «- 

2 0-1 0 0 °CT-fe* o 
JtV7 l >#:(^(VIIIc)T"^$ft*to-^t;)§ii76-r* 3 £: K X *K5£(VIIId) 
20 X^£ft*tol^#>£*S* d «7t73^hLTi±. ^Mi§7t^^^(f 

ft*o M££kbT(±. ^ <y A*-#>^^^jf ^ft^, 0 Mlfcbtii, 

45 



WO 01/17968 PCT/JP00/05754 

f b7th*D77> (THF) % J —)imt> s mif h ft, JflKIt i^y- 

;vi:rt-5kFo77 > © ig fe * o Jx.foU&&, *&- 1 0 0 ~ 1 0 0 °C N 
fSU<B-2 0 ~ 3 0 °C T* & £ o 



5 "rafiSUl/— h [ G ] 

o 

/ s. x 11 

/ \ R x — C — L 



axb) 





H 2 



2 



WWB 2i ^ — / Z 1 y N — C — R x 

mm tfta mam " 21 Vf H , IV ., R 

(IXa) (IXc) R I!, < IXd > 

(^ff, Ai5it>'Z MiHufBtPj&sg ; 5£ : - R x T- ^ £ ft 3 *:fc J: tfaS; : -CH 
R x -e^£ft3*«:, sKr-Z^R 1 (^tfs Z 3 *ctIFR MituHBhlBlScS 
T"fe3) Ti^tiSS; ^d^>. tKn*^, -O (C 

io =o) R 1 4 (R 14 ii7;H;i/f) m) -efc*) 

Mi. z 2 /ii-NR 10 co-Sfcli-NR 10 - ( R 1 0 (imiiB £ mmm 

T*fc3) T!<g>3:£ (I) T"^£ft&<fbl^cDMia&-<?&3o 

7?yS$*t^^fI^rD^ii# (IXa) T-^$ft^bl^) 

®milK$ftT0 3<fb-&Mffifflir (D^T^I-^^ n>f >#;tr R 1 0 N H 2 SSJfc 

^JA«, 5£ (IXa) T'^$fti><b-^t>C, L < ttti*^^ET'-es 5£ (IXb) 

-e^$ft^,-fb-&%*Sf&$-&^ 3 i: c J: D . 5£ (IXc) ft£-fb-£r«W£ 
.1 h A^T- (iffH^-fb^^JS 14# 1787 M( 1978); Synthesis p852-854 (1986) ; 

20 mmmt^mm 22m 115 m (1992) ) 0 &tz, & (ixb) -r-^^ft^^b^ti^^ 

;i/*>i?-efc3iii^fi, m-&Mm%mi^XM'&£lfoZt % z tlz <fc 5£ (IXc) 
T^£ft3-fb-£ti£-£/?£-r 3 i ttft-l^o 

SJ^^^ii b-C(±. f ^hh-D77> (THF) s ^^^r-y->^^^{f 5>ft^,o 
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T{±> DCC (i^>^ n ^ dp ;u * ;i/ Jt? y 5 H ) , EDCf tfifcf&n*,, SJtSffl 
g«s «t)- lOO-lOOt, 0~6 0 °CT"&£ 0 

55 (iXc) T-^^ti§'fb-&fe*Jl7c-r-5 d 2: £ J: D , 5t (ixd) -n-^$ n^-fb-^r 

±nZ&f£fr — h [G ]K*^t, i£:R x (C = 0) L 7? B £ ft Z> {b&Vd £ ffl ^ 
b fr^ 3£ : R x (S 0 2 ) L R x tt buIB t mmm ; Li£/NP^>#) 

T ^ * -fb£-*J & ffl V> S £ i: <fc »K X;b*>7? K (Z 2 A ! -NR 10 SO 
10 2 --e:fe^^ (I) -Cw^lXS^*) *-&J*-T% 3 h7J s TI- £3o *7c. M*4^b 

S#5£ : - C O L (5£f*^ LttJft*£ />D^>, t h*D3^>, -0 (C 

= 0) R 1 4 (R 1 UZT)l*Jim) m) T-fe-S) -£^£ft3«T-&35£; (IXa) "C 

7F£ti2>fc&W) i«Af*fettMttsi^> 5$; (ixb) -e^^ns-fb^-fe 
15 cDftfc D tz&: R x NH 2 ^^£ft3<b^ft£ffl^T±H3iirii!Ui/- h [G]i:ra^l3 
i^f^ffacfctiot, 5£ (IXc) *J=t IF 5S (IXd) tS$il^ft^i©NH 

t c = o #3**5 ufc-fbi^ft (z 2 #-coNR 10 --e^§it (1) -e^$ft3-fb-£r 

ft) S^ffiTSCtis-CSS. LT5S : - (S0 2 ) L (LfiAD 

20 -g-tix S; : R x NH 2 T"^$tt3^b-£ft&ffloT;*;i/*>x U'ft (±BB^;i/*> 

7 ^ FftONH tS0 2 #38*5 Lfc-fb^rft (Z 2 tf-SO 2 NR 10 -tfe4S (I) 

T-^$n^-fb-&ft) ) susuh^ti^o 
h [H] 
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(Xa) (Xc) 



5£ : - z 3 - r 1 (5£4>v z 3 vr 1 fetus iBi: Biti-cft s ) 
5 m±. z 2 o (i) T-^$n^-fb-^fe©M^S-efe?)o 

5£ (Xa) T-mg tlZib'&M t bttt, 6-t F D dr^>-2-^ U i^>. 5-t F 

D dp f> -2-y. )]/ tf 'J i> > s 4- t F P dp ^ -2-;* 3 s - )V t U > 3-t f*D+ i/ -2- * 

t u y > > 8- t F o dp f> -2-y; ^ ;b * J 'Jv^-tFo^i/^/fj^; y > s 

6- t FDdr->-2-^f;i/Jr7 U > „ 5-t F D dp 1/ -2-* )]/ dp J U > . 4- 1 F D dp ^ 

v dpy y 7-t F n dp*>-i-y; ydpy y >, 6-t F d * >-i-y; ^;i/^r v dp 
y y 5-t F d * >>-i-y: v dp y y 4-t Hniri/.i-^f v + y y 

3-t F D dpiy-i.y V dp y lj >^ 8-t F D dp ^-3-.* 3=- V dp y \) >, 

7- t KD^r->-3-^f;i"f V*^ 6-t K D if >>.3.y y ^-y g 5- 
15 t F D *f S>-3-y- ^-;i"f V dpy y 4-t F D dp >>-3-^ =$• JV -f V dp J U 1-t F 

D dp ->-3-* ^•fl'-f V ^ U 3-t Knifi/-2-^f-;Hf7^>, 5-tFP^P->- 
2-^f)l/lf7 6-t K D i/-2-^ f 7 y >f i&sf If ?> tl5 » 

mMtLXit, NaHs NaOH, LiH s CaCOs, K2CO3 If tl Z> o 

20 h tl -S o 

S; (xb) t^^n^fb^titbttt, tfiixfef. ^>^^/du\ ^>^;i^ 

D >J F\ 5/ 7 d -s dp ;u y ^- ;l/ 7" p 5. F\ > Z D ^ dp )\, y: 3- )\, t? n tf F . -f V 
^>f;l/^0ij F s ^fV^>f J1/7*D; F > 2 - 7i-;vxf;v^n 'J F n 4-7 
;i/ # u ^ > $/ ;i/ ^ o y F . 4- y ;i/ 74- n ^ > V jv y* o $: K 2-(4- 7 )i 3r n y n =. 
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x i> a U F,2,4-^7Ji'tn^>y;i/^DiJ H . 2,4- 7 )V d ^ > ;i/ 7* d 
5 ■< v d g h% ^ v7d tf;i/y d £• s >><b^ 44'J7 

7fjMf;^n'jF, 2-t7?-;MfJi'7'DU\ 3,5-^^;i'^-D^>^;v^ 
5 o » H, 3,5-y7;vtD^>^;i/7"nU-ftfflff,n^o 

Sfcs ^SK-s^DJi (ABS) a:-Z'-SH (3^ R x it MaB t MM 
m-e&Z) t-^^iiSSStt^i^tt, ^ (Xb) -£^£ft3-fbi§rt)£HJS£-e 
sctctDs z 2 *s_s--efe^s; (i) t-^ £ n& -fb /&-r 3 £ 

io ^mm^^um ( a at) * s s a; : - z 1 - l cs;+ n z Minaaatiajssi ; 

Li±^ny>^t&5) ts^nsastt &t§^r(±. a; (xb) -es^n-Mb^ 

V0<Dttt> DCs ^:R x -OH R x ii HffiB £ H3*ilT fe « ) T^ftS-fb 

^i^sis^tsctcioT*, ^ (xc) ns-fb-a-fe*^ * c * 

15 



^m*- h c i ] 




(XIa) (Xlc) 

(5£«K A, z 1 , Z 2 , Z 3 , 33«ktfR ^STBBfcM* ;Z 21 , z 2 2 , z 41 s 
*ivz 4 2 ii? n-^tiaa: l-Cs - cho, -ch 2 l:u - sh, -so 2 l, 

20 -MgL, - Li. - N H R 1 <\ - OH, — L > - C O O H\ - COL. - B (O 
H) 2 Sfeli-OTf^; Ltt/NDT'VfCfeS) 
±IB©^rj^;v-b [B] ~ [H] it, ^C5SSife^7 l D3l|±t=««|**ii[«x 

^LT^^M * : - Z 1 - Z 2 iT-^ti**) C, $ ?»4 5fi(6i 
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&frV^ A (XIc) X'BZtlZfc&HtdZ Z t&-C t&o 

z 2 1 1 z 2 2 ©ifl^-e-tr «tD,ttT®z 2 z z t ifi-e t* So (- 

Z 2 1 + _ Z 22 _ Z 2 - ) 

-CHO + -MgL -> -CH (OH) - 
5 -CHO + -Li -> - CH (OH) - 

— C H 2 L i + - L -> - CH 2 - 

-CH (OH) > - C O - 

-CH (OH) > - CH 2 - 

-SH + - L -»• - S- -> - SO - - S O 2 - 
10 -OH + -L -> - O- 

— N H R 1 0 + -L -> — N R 1 0 — 

-S0 2 L + — N H R 1 0 -> - SO 2 NR 10 -^feii-NR 10 SO 2 - 
-COL + — N H R 1 0 -> - CONR 10 -*7i(i-NR 10 CO- 
-COOH + — N H R 1 0 -»■ - CONR 10 -Sf;tt-NR 10 CO- 
15 -COL + + -OH -» - C (=0) -0-*fcJ±-0-C ( = 0) - 
-COOH + -OH -> - C ( = O ) - 0- S7c(±-0-C ( = O ) - 
-B (OH) 2 + -L - 
-OTf + -L ^ - (#«g^) 

±IB©SI6 [A] ~ [I] »i N ^SSg^nBBMttottSs K&*©a»A© 
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{±-\^ dj'J — ;i/ * felir U — ;i/ ; P ii t F n **/ % 3^>, ^d^>, ;\ 

-f V ~>7t h v ^ * is T ± h , ^Vf^->7t>, * ;i/ * 7 h . T ;i/ * ;v ^ * > 

^■^■*;i/^^rS>. ^ ^- ^- * ;i/ jJ? ^^rts 7;v7t, 
^;v*7U, tF7^;, 7^ k> 7i/0\ 7^;$fctt^7-^; ; t 

S; (Xlla) -CtjsS *l*-fb"&%&x B*§*!£-T (0!;LK. Wang Resin) 
i!Sl^£-fr3o SJSBu DMF 4 1 HOBt s N-p< 3- )V U «fc V PyBop 
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Resin A £ THF 4" 9-BBN#£Ts ligtl^l, *©«KRA'J >>A 

7jcM£#o;t> $&ca (xiib) T?^sn£-fb^i&:fc«fcrJ c Pdci2(dppf)£ta*.*o 

^ 5 0 X;t?«Hf HI~* + l$lffl,RJ6S$it\ SffiS^^ DMF, ;>< ^ ^ - 

^^.tOf/Sfcttli^b^ * \s >tffi# Resin B%mZ>o 
5 s (xiib) -Tr^n^-fb^i^ mJ!K©Ib-£-MM LT *> £0 Ls HI 

jwisc^ < ©ib-^MMis-r^ z t &-e ^ *fflT-&3o ^ot x ^<©a«© 

gifeS£^?-r -5 5£ (Xiib) -CwSftS'fb^ft&teffl UT#sa8c&ff-5 £ 

10 3 o 

Iftt, ^fetlfe ResinB £l£tt?§?ft (0JAtf* TFA- ffi-fb p< ^ U > Sift* if) 
*-C«#L. Resin B 7> £ j£ (XIIc)-C" ^ £ tl%>4k-&®*W D tUt= 
SigS^^&^feS), f#£>ft7c5£ (XIIc) -e^^ttS'fb^-^cDMjS^iS < s 51 

m«D**B-^fife-e^e.tife'fb^tei:Pi«i=ffiffl-r* z t&x% % 0 
5&si3S©s; (xiib) x^znzfc&mit&m u r l _t 

20 5£ (XIIc) T-S§n^ft^«l^ff5ufci5t§^ 0 

sfcs *ssacc«tDx ^(xiic)T-^$n^>'fb-&^©^^ 7? »; -&s^-r-s 

©SS##Hfi&#-r^ -fb-£rfe©jfl-£r£7it*-r 5» ^ (XIIc) x-mZ tiZ>fc&%d<D 
25 ^Si©{B$M»S6 lilt a : - C (H) =C (OH) C 0 0 H X' m £ tl Z 

A^Caj^ltOS^^ AStR'^S: - C 2 H 4 -tS*ix5S^ Itg^ 
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* t * m i b ■& t> © & ffl 73 & c o v ^ r si m§ -r a o 

io 5J5 (I) T-^ft-Mbi^fefis W^.Htft^W lg«© Elil £: Lttitfe^o 

s; (i) t?^;* ft a to ;u^©>f >^^^--tf c*f bTSS^&iasftffl 

iot^ (i) ft *to£-*jfcfc. «r«ramai*i-Cj«3(siSfi3^* < hi> 

j >r#5—e&mtii vxmm-t s e?^ ;utjgat-5#iSi£M ur. ^pa 

£fcli^*fc»IK**8lf3-T?&N0d;fc«s !✓ h p t> -f )vx (08. HIV-1, HIV-2. HTLV-1. 

15 siv. fiv^) \zM-r^-f>^^^—^v&mMhvxmmx'^>b. tfmivmmt 

— -If ffiSFS>J^©S&*fffliP< A-Xi&lt5lii HIV 3i£i;ffi^-£-fr-&T#fflS? 
acffl^KHt-ISo ^tSlffi. tfi:-f >7^5--fc?Pl»£!|{i_tTfJ$ ftTfc 
20 (I) TJ^$n*ft^Wfc««g^lf*IB*«l*«tV/*&Ht7'D7 t 7' — -tfH 

mm £%mfr&fri£T&mm&kizm^z> z. t.\*mm~e&z>o 

^©<fc 5 fc. ffe©^ HIV ^©fcx HIV rStt£±J¥£-£3 ct 5 & #fflS9 i: ©te 
25 55 (I) t ^ & ft £ to *fefF?&*®^»K:i3VNTx HIV^MLV 
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5 ft (i) ti^fb-&ti«> gn»J&ii^lPWCS#T.&3i:#Tt^o 
ft (I) x™$tizik-&y>)l±. 7JcttSfettvd3f±^^a*fSls Mf tb-Cffl 

15 & 0 S; (I) T-^$n^-fb^^©M^liis raft]©, §li:A?t-ti.^^*ffi^T 
T-ofStt'fb^feiS^tJo ^^biir^M^fti:*,, MHbT£0#£?£ ui^o 

^M?±l*CDfe46t*^l3i^b-&t;* 2 m g/m 1 CD M fc & 5 <fc a s 4 h 
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*y-t % a mmmfoiz. mm, miRM, mmm. mmm, 

Hft-Cfe^o iS^!lT'iirSttJ?£^ii, JSS S & ib * , ^^^M^tt^^o fifth 
Jlftti, j^ltV^S^A. XrrT U >itV^*»>-> A, BUS. 
15 yt# — ffeSo 

20 i- h D "i? A*;i/^^r^^^;i/-b^n-^^?t. S £ liM^i k:*Ij&» < 5£ 

^ioiiiaot^i^^i^ ^inis-^©^, i B&tz o . 

05mg~3000mg, £F * L- < teu 1^0. lmg~1 0 0 0mg£, S 1" ft 
lmg-lOOOmg, JfSL<ll *\J 0 . 05mg~500m g§K^t-5 0 
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$ £>C ^ : - C (Z) = C(X)Y (^tf, X, Y;J3 <fctf ZfctlffigBfcl^Mt! 

%o m^mm^Tummm&tzjs^xi*, a, ■. -c cz) =c(x>Y-e^$n^ 

(i) -e^^n^Yti^r^^, £ tc&Mv&j&^FSik, &i&mnm t vx % mm 
x&z>o m7t&. & (i) xm$ n^-fb-a-^j^isvN-Cs YcD^^tijft^ ra 5 3i^ 

mm) 

U ^ A = 1.5mol/l ^dr-^>'^it 

TkUMb-?- h u a = 60%^- iwx^y V 3 > 
20 (m&-§-) 

Et=3i^;i/ ; MeOH= ^ ^ y — A- ; EtOH=:n# J — )V ; DMF = N,N-^ ^ 9- K * A A T 
5 K ; THF= ^ F7th*D77>; DMS0= * ^ A ^ A * =¥- F ; H0Bt= 1 - b 
FD^i/^>^ h 0 T y — )V ; WSCD= l-:c^/l/-3- ( 3 - i> * ^ ^ T 5. J 7 

25 

#3§BJ3k:33^-tffiffl-r -5 2- h 'J f ^ -2H-t h 7 y - A - 5- A ;v # > i 
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feJiif 2- h u [1,2, 4]- h y t v"-;i/-3-*;i/4t>^ 

JiiT© (A) ~ (C) £8B«©#ScT?SiiSL;feo 1- b U ^^-1H-[1,2,4] 

MJ7 , /-il'-3-AJH>| x. ^ ;i/ x 7. 7- )V t 2-b 'Jf ;V-2H-[l,2,4]b iJ7^ 

X'&ztiK a (i) *5iva (id -e^$n^-fb-&t>©^5ic*5iM:(±> 
-r * c 1 # -e # § o 

(1) h U ^ f^X7*; 1* (6.17 g, 30 mmol)© U > (20 ml) Sitl^7y 
10 ^Wt^** (3.30g, 33mmol) & MT. 15 # 7> t ?jgT b fe o R&WL&m 45 °C 

fc_h^Ufeo £M£H b. 1 BSHiJm&. 60 °CT- 18«fP^*n^s 

mW, itt#Lfco «^TSiB*ft*ffiTfc»«Ufco g&e*J£»*fi& (5 ml) & 
in*.. 15^H»jt^ flgffi&Jfi* (20 ml)&An;tfco # B* x. ;i/ Tf 2 El 

15 -ei^^-r * t lH-rr- h ^ ^ — )l-5-jj))srfi>M ol^-jvjlx^JI 3.47 g (JR* : 
81 X) §#^.fco 

(2) 1H-^ h 5 V — ;i/-5-*;i/7p >^ if ;i/x7rJl/ (3.47 g, 24.4 mmol) £ 
THF(20 ml) Cftfrl^ h>)xf*75> (3.70 g, 36.6 mmol) ^ttx., #0 
th'Jf;^DiJ h' (7.14 g, 25.6 mmol) SiDX. fco fiJSci«*iST> 1 

^-<r& i:«!Mfb1&#> 8.15 g (M : 87 %) 
Mift : 162 °C (#8?) 

NMR(CDClj) d : 1.43(3H, t,J=7.2Hz), 4.50(2H, q, J=7.2Hz), 7.08-7. 12(6H, m), 
25 7.29-7.4K9H, m). 

(B) 1- h U f;i/-lH-[l,2,4] h <J T — )17$>M xfjH^r;i/ 
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(D&SK (Collect. Czech Chem. Commun., 1984, 49, p2492) 

^T^rtM— h ( 10.55 g, 79.2 mmol ) £ * JV K )\> t. K ^ is > (5. 00 g, 83. 2 mmol ) 
(DU-Sm* 65 °C-e 30 #18*11*^ SUfLfcoSfc^^ fifth x.*y 

-^-eift^T & i:(N-$;u;i/t F?y; w ^ /sfi xf;n^f;i' 9.62 g 

5 (JR* : 76 %) £*#7c 0 

(2)(N-*;i/ ^ ;i/ 1 h*7i;y)-f ^ J mm x.?- )\,3L^^ )V 9.62 g(60.4 mmol) £ 

i^^UA (40 mi) M«Us 30 ftmmm, is^bfeo #f ffi^HS-dtm 

^^-tl->T-^#^S ^ lH-[ 1,2,4] b V 7^J-)V-2-i3 )\st$>W. 
;i/ 7.28 g (JR* : 85 %) £^fco 
10 (3)lH-[l,2,4]h 'J7^-;V-3-A;i/#>i J- )\, 7. 62 g(54 mmol ) & 

DMF(60ml) t§» L.SST^N.N-i'W V7"D K;i/xf-^7 ^ > ( 14 g, 108 mmol ) 
«UT?b'J^^^niJ K (15.8 g, 56.7 mmol) £jjPx., 2 3#F e Sflt#U£o 
S*BMtC7K (300 ml) hWW.x.?-)\, (300 ml) 4iPx, *£H£^lKb. ^ D o * 

;i/A (150 mi) izmm. ?k$c, nmistzo m&*m&ik. m^^^x-y-jv-c^ 
15 mfc-tz tmmit&vv 8.91 g &m fr a h^mm^^- ^m^^m, &mL, mm 

£@sm> ^-^;v-t?l§^'fbl--s tJlSfbi^ 4.73g S^feo -&*>-ttT*gj&*b-£ 

m 13.64 g (1R^ : 66 %) 

NMR(CDClj) (5: 1.41(3H, t,J=7.2Hz), 4.45(2H, q, J=7.2Hz), 7. 11-7. 13(6H, m), 

7.32-7.36, 8.01(1H, s). 
20 (C) 2- h U ^-;i/-2H-[l,2,4] h U T V - »-3-Jj )l>K>m xfM^r^ 

(1)*^^^- h U & A (60%, * ;l/)13.8 g (345 mmol)§^^+»->-e^ 

DMF (150ml) izMWt&o 7_K^T. 1,2,4- b 'J T V — )V 20.7 g (300 mmol) 

It 4mtefrttxm%-fzo M&30&'&, MJf;^n'JF (83.7 g, 300 mmol) & 

7 B£ #(7 TAP X> £*>CDMF (50 ml) £ig*PL£o iST^ 1.5 B^fit^, 
25 H/iS«t7k (600 ml) £ AP x. . £ f 3 *ff tfr tl * MM U , 7ki5fc&. * O D * ;i/ A (800 

ml) tzmm. ^Mbfeo fl^tifeSSIlS^'JAy^A^A^D 
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v h y << — IZtt m m.^3-)\s->7 D D A (1:2, v/v) "tfigtBLfeo §65 

rnvrnftzmm-rz 1 43.9 g (jr* : 47 %) © 1- h y ^;i/-ih-[i,2,4] h y 7>; 

(2)1- 1- U ^;i/-lH-tl,2,4] h U T'J — K (10. 5 g, 33.6 mmol) £ THF(300 ml) 
5 lzmMV> -70 "CWTt^iPbs 1.54 M© n-7"^;i/ U ^ A ^^rU >m 

m (24 ml, 36.9 mmol) * -72 ~ -68 °C £«fe & # fe *8iT b fz o SfeCMffi* 
-25 •CCllft^^.^SV -60 °C (~ ^ ip ^ N ^? n D f£ Wi ^ J~ (7.29g, 
67.2mmol) ©THF(15ml) SI^ITbfco SM&f « ClfiCM 1.5 
B#fHS#Lfco KiS«*»fETfc:»ltax (700 ml) ^in^fco ftfttJ 

10 Ufc*SS*«Slbs THF(200 ml) *£«Lfco ig«l*S*L. 

#&nfcilS»*»»^^;i/T?i!lc»'r*i:#*'fb'&»2.90gft#&o -75s 

^^;i/-^nn^;)/A (2:1:2, v/v/v) -C^ttS-T^dt^.tb. # ^b^rtJ 3.65 g 

15 zmtzo &t>T£xmmb-&®) 6.55 g (ir* : 51 %> fc D 

NMR(CDClj) (5 : 1.02(3H, t,J=7.2Hz), 3.76(2H, q, J=7.2Hz), 7. 12-7. 14(6H, m), 
7.28-7.33, 7.99(1H, s). 



2-^ U >(466mg,5mmol)© THF(10ml)gM t ^ -78°C©^31T 

;i/ U 5=- A(5mmol)^lT bfco ^(C ^ ^ t> Wt 3> ^ 7K7.3g, 50mmol) £ in X 3 0 



USE*! l 




o 
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&m ( I - 1 ) (504mg)£?#fc o 

iH-NMR(CDCl 3 ) 6: 1.40(3H,t, J=7. 1Hz), 4.38(2H,q, J=7.1), 6.56(lH,s), 7.14- 
5 7.24(2H,m). 



mmm 2 N 3 




(1-2) (1-3) 

5-t h* D df-->-2-^ U i>* >(2.18g,20mmol)CD DMF(15ml)?g?& , ?K^T 

10 n/7n % Y (4.00g,24mmol)i5 X tfj^gg £ ;i/ S> £ A (3.30g,24mmol)£: AtJx , 

5-^> i"-2-?l tT U V >(2.04g)£f# fco 

15 5-^ > £^;i/^r ^>-2-^ U ^ >(598mg,3mmol)© THF(20ml)^?t i^. - 

78°CCD#£fJT n- 7" f f >7 A (3mmol) S i T L o RCJ/i^S^xf * 
(4.5g,30mmol)§SPX 3 0#3U¥L£o SJfofc£ffifb7 > ^ = A*ig*S SAD ;U 

<&m (1-2) (101mg)$ff fc 0 

iH-NMR(CDCl 3 ) 5: 1.39(3H,t„ J=7.0Hz), 4.35(2H,q,J=7.0Hz), 5.14(2H,s), 
6.58(lH,s), 7.18-7.43<7H,m), 8.24(lH,d, J=2.4Hz). 
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ItS $0 (1-2) (71mg,0.24mmol)©p< 9 J — ^^ttiCsKtt^b U 5^ £ A^K^rS 
(lN,0.29ml)£#Q;L^i&T 6 Hf RS 0t ^ Lfco ^ ^ ^ — ;V£«BET^5S l> 7jc*iPx 

-fb^rtJ ( I - 3 ) (30mg)Sfffco 

iH-NMR(de-DMSO) 5: 5.23(2H, s), 6.66(1H, s), 7.30-7.65(7H, m), 8.38(1H, cl, 
J=3.3Hz). 

HJte^iJ 4 — 12 
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(* 1 ) 



it 






iH-NMR 


I 


-4 


k X 

N 


o 


(CDCls) 6: 1.39(3H,t,J=7.2Hz), 
4.36(2H,q,J=7.2Hz), 5.16(2H,s), 
7.03(lH,s), 7.08(lH,dd,J=8.2,5.0Hz), 
7. 21(lH,dd,J=8. 2,1.2Hz), 7.31- 
7.46(5H,m), 8.01(lH,dd, J=5.0, 1.2Hz). 


I 


-5 


HOT 


o 


(de-DMSO) 6: 5.25(2H, s), 6.74(1H, s), 
7.28-7.52(6H, m), 7.64(1H, dd, J=8.5, 
1.1Hz), 8.12(1H, dd, J=5.1, 1.1Hz). 


I 


-6 


hctV^ 


(CDCls) 6: 1.00-1.92(11H, m), 1.40(3H, 
t, J=7.0Hz), 3.82(2H, d, J=6.5Hz), 
4.35(2H, q, J=7.0Hz), 6.55(1H, s), 
7.16(1H, d, J=7.8Hz), 7.24(1H, dd, 
J=7.8, 3.3Hz), 8.16(1H, d, J=3.3Hz). 


I 


-7 


cx Xk 


(de-DMSO) 5: 0.95-1.85(llH, m), 
3.91(2H, d, J=6.2Hz), 6.56 (lH,s), 
7.49(1H, d, J=9.1Hz), 7.54(1H, dd, 
J=9.1, 2.5Hz), 8.30(1H, d, J=2.5Hz). 


I 


-8 


hcTy 0 ^ 
o 


(CDCls) 5: 0.98(6H, d, J=6.4Hz), 
1.39(3H, t, J=7.0Hz), 1.71(2H, q, 
J=6.6Hz), 1.76-1.92(1H, m), 4.06(2H, 
t, J=6.5Hz), 4.36(2H, q, J=7.0Hz), 
6.58(1H, s), 7.20(1H, d,J=8.5Hz), 
7.28(1H, dd, J=8.5, 3.4Hz), 8.16(1H, d, 
J=3.4Hz) 


I 


-9 


o 


(de-DMSO) 6: 0.94(6H,d, J=6.4Hz), 
1.67(2H,q,J=6.6Hz), 1.70-1.85(lH,m), 
4.11(2H,t,J=6.6Hz), 6.56(lH,s), 
7.50(lH,d,J=9.3Hz), 
7.55(lH,dd,J=9.3 ; 3.3Hz), 
8.31(lH,d,J=3.3Hz). 
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(*2) 







iH-NMR 


I — 10 


HcrV 0 ^ 
o 


(CDCla) 6: 1.38(3H,t,J=7.1Hz), 
3.12(2H, t, J=6.9Hz), 4.25(2H, t, 
J=6.9Hz), 4.35(2H ; q, J=7.lHz), 
6.55(1H, s), 7.17(1H, d, J=9.0Hz), 
7.20-7.40(6H, m), 8.16(1H, d, 
J=2.7Hz). 


i — 11 




(CDCls) 6; 1.20(3H, t, J=7.6Hz), 
4.35(2H, q, J=7.6Hz), 5.30(2H, s), 
6.36(1H, s), 6.46(1H, s), 7.35-7.70(8H, 
m), 8.10(1H, d, J=7.3Hz). 


1-12 




(de-DMSO) 5: 5.40(2H, s), 6.26(111, s), 
7.10-6.95(1H, brom), 7.35-8.05(9H, m). 



13, 14 






HC 

(1-13) (1-14) 

5-^ > V )VX * is -2-* }V tT U ^ > (399mg,2mmol) © THF(10ml)*g & C . - 
78°C©tfiSPT n-^^-;i/ 'J A(2mmol)&«T Lfc 0 & £ 1- h U ^/1>-1H-[1,2,4] 
h |J7 — ;i/-3-*^5t? >^xf jl/X7 ^;i/(767mg,2mmol)&SQ*. 3 0 frMft b 

i^l/i-^MCTiSfc^K «ETSilt. -fb-^-tJ (1-13) (42mg)§f fco 
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iH-NMR(CDCl 3 ) 6: 4.50(2/3H,s), 5.07(2/3H,s), 5. 12(4/3H,s), 6.50(2/3H, s), 
7.05-7.46(22H,m), 8.96(2/3H,s), 8.04(l/3H,s), 8.17(2/3H,d, J=3.2Hz), 
8.29(l/3H,bs). 

-fb^t; (1-13) (28mg ) 0.05mmol)©> ! ^^f->(5ml)^M^ 1N-HC1 
5 (1.5ml)£ftJX. 50°CT- 30^«U/fco * © tgfiT C & ^ T lN-NaOH 

§ ^^;i/^-^;i/^T^#. MflETI2^ u-c-fb^-fe (1-14) (ii mg )^f to 

iH-NMR(CDCl 3 ) 6: 5.18(2H,s), 6.62(lH,s), 7.20-7.50(6H,m), 8.10- 
8.50(2H,m). 

10 

mmm 1 5 




a-15) 



5-^ > ^F- 5>-2-pt b" U ^ > (299mg ) 2mmol)CD THF(10ml)jg m (C „ - 

78°C©?£SPT n--7*^;V U f-7A(2mmol)§lT bfeo & C ^ 7" V/ — ;b-2-^7 ^ # > 
15 ^Ji^;VJi^^;i/(314mg,2mmol)SiP^ 3 0#«#Ufco C tB-fb 7" > * - 

«iJEETI6«l LT-fb^tJ (1-15) (51mg)£f#£o 
20 iH-NMR(CDCl 3 ) 6: 4.62(2/3H,s), 5.09(2/3H,s), 5. 14(4/3H,s), 6.60(2/3H,s), 
7.16(2/3H,d,J=8.7Hz), 7.33-7.48(7H,m), 7.69(l/3H,d, J=3.5Hz), 
7.87(2/3H,d,J=3.5Hz), 8.04(l/3H,d, J=3.5Hz), 8. 16(2/3H,d, J=3.5Hz), 
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8.34(l/3H J d..J=3.5Hz). 



MM 16s 17 




(1-16) (1-17) 



5 5-<2,4- ^7;i/^n-^>^;U^-dr^> )-2- ^ ;i/ tf U ^ > (706mg,3mmol) <D 

THF(10ml)i§r*^. -78°C©#?£nT n-^*^;l/ V f- A (3mmol) SST b 7c o * C ~> 
a. t>m.i? ^^;K2.2g,15mmol)*iPx. 3 0£-ft#b)fco K/foM C tt-fb T > ^ - «> 
A**«*iP;U M^;i/tr«itfi b, *iSfc. $e*bfc«, 6 ixfc 

ETKilt^ -fb-^-^f (1-16) (42mg)§f fee 

iH-NMR(CDCls) 6: 1.35-1.45<6H,m), 4.36(2H,q, J=7.2Hz), 
4.43(2H,q,J=7.2Hz), 5.17(2H,s), 6.57(lH,s), 7.07(lH,dt, J=1.4,9.7Hz), 
7.21(lH,d,J=9.1Hz), 7. 35(lH,dd,J=9. 1,2.9Hz), 7.72(lH,dq, J=1.4,9.7Hz), 
15 8.26(lH,d,J=2.9Hz). 

(1-16) (50mg,0.11mmol)©^ * J — ;l>(3ml)ig«c fcak&'fb 'J ^ ^ A* 
$g*S(lN,0.33ml)&in* 70°CT* lHfF^giJ^b&o ^^^W^^ff'FgSU * 

&#nx.fco 7j<^^* s ^tt§^-r ST"^3i>-^§iQx. n^^^i/^jsttb *i*N 

20 * VX4t-&fa ( I -17) (22mg)£Wfc„ 

1 H-NMR(de-DMSO) 6: 6.30(2H,s), 6.60(lH,s), 7. 37(lH,dt, J=l. 5,9.8Hz), 
7.55(lH,d,J=9.0Hz), 7.68(lH,dd, J=9.0,3.0Hz), 7.95(lH,dq, J=1.5,9.8Hz), 
8.42(lH,d,J=3.0Hz). 
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mm is, 19 




(1-18) (1-19) 



7km<h± b U A(3.2g,80mmol)© DMF(20ml)i?iC, Jik^T^ > i?fl/T)VZl 
5 — ;V (8.6g,80mniol) & M X. o & K 2,4- ^ ^ □ D -6- ^ f 'J ^ ^ > 

(3.2g,20mmol)§iJDX.^^TT' 1 B# [IS * £1* L 7c „ £fc»i:Hft7 ^ 

figftit ^M^M^f U 2,4-lf^^>^;i/^-JF-ix-6-^5 : -;l/t 0 U ^ i>>(3.5g)£f# 
10 feo 

3 ^[Sia©-^^»feSffl^T. <b-&^ (1-18) , <h-&» (1-19) tz 0 

ib&<& (1-18) 

iH-NMR(CDCl 3 ) 6: 1.39(3H,t, J=7. 1Hz), 4.35(2H,q, J=7. 1Hz), 5.39(2H,s), 
15 5.41(2H,s), 6.24(lH,s), 6.38(lH,s), 7.30-7.50(10H,m). 
fb^tJ (1-19) 

iH-NMR(de-DMSO) 5: 5.41(2H,s), 5.42(2H,s), 6.42(lH,s), 6.77(lH,s), 7.30- 
7.55(10H,m). 

20 mmm 20 — 23 
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(^3 ) 







iH-NMR 


1-20 




(CDCls) 6: 1.40(3H,t,J=7.lHz), 
4.36(2H,q,J=7.1Hz), 5.33(2H,s), 
6.57(lH,s), 6.75(lH,d,J=8.0Hz), 
6.84(lH,d,J=7.8Hz), 7.30-7.50(5H,m), 
7. 65(lH,dd,J=8. 0,7.8Hz). 


I -21 


o 


(de-DMSO) 6: 5.35(2H,s), 6.53(lH,s), 
6.87(lH,d,J=8.1Hz), 7.18(1H, d, 
J=7.9Hz), 7.30-7.50(5H, m), 7.82(1H, 
dd ; J=8.1,7.9Hz). 


1-22 


o 


(CDCh) 6: 1.40(3H,t,J=7.3Hz), 
4.35(2H,q,J=7.3Hz), 5. 14(211, s), 
6.47(lH,s), 6.70-6.80(2H,m), 7.30- 
7.50(5H,m), 8. 16(lH,d, J=6.0Hz). 


I -23 


o 


(de-DMSO) a:5.22(2H,s), 6.35(lH,s), 
6.91(lH,dd,J=6.0,2.4Hz), 7.11(1H, d, 
J=2.4Hz), 7.32-7.53(5H, m), 8.29(1H, 
d, J=6.0Hz). 



mmm 24,25 




(1-24) (1-25) 
5 4,6-S^ t° U $ i> >(1.08g,10mmol)CD THF(40ml)'M £ s -78°C©tf?£PT 

n-^^JV D 3-t> AM^iT Lfeo ^^-<>^;V^D ~ H (1.71g,10mmol)^*PX., 

67 



WO 01/17968 



PCT/JP00/05754 



A^D?h^77^-lCftb, n-^dF--9->-»Kx^;U-eJ§tfl-raiiii«-%»*6 b 
±B» ^.nfc jW6-7i^f ^l/tl'J 5y>C» b. §<?Si6#!l2. 3 fcHlfil© 

MS^ffl^Ts -fb^-^j (1-24) „ -fb-^r^j (1-25) £f#>feo 
<b^*J (1-24) 

iH-NMR(CDCl 3 ) 8: 1.40(3H,t,J=7.lHz), 3.06(4H,s), 4.35(2H )q) J=7.lHz), 
6.39(lH,s) ) 6.86(lH,s), 7. 12-7.35(6H,m), 8.95(lH,s). 

ik-Sto (1-25) 

iH-NMR(d 6 -DMSO) 8: 3.00(4H,s), 6.29(lH,s), 7.15-7.40(6H,m), 8.92(lH,s). 

mmm 26—35 

±BBiai«D J E*sc ct d -^•ss b^o it&®<D&mm& xxf?— 9 * en topics* 

To 
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(*4) 



iH-NMR 



1-26 




(CDCI3) 6: 1.40(3H,t,J=7.1Hz), 3.05- 
3.17(4H,m), 4.37(2H,q,J=7.1Hz), 
6.63(lH,s), 7.15-7.28(5H,m), 
8.15(lH,s), 8.52(lH,s). 



1-27 




(de-DMSO) 6: 3.00-3.17(4H,m), 
6.62(lH,s), 7.10-7.30(5H,m) ) 
8.44(lH,s), 8.85(lH,s). 



1-28 




(CDCI3) 6: 1.40(3H,t,J=7.lHz), 
3.07(4H,s), 4.37(2H,q ) J=7.lHz), 
6.42(lH,s), 6.75-6.86(2H,m), 
6.91(lH,s), 7.07-7. 15(lH,m), 
8.97(lH,s). 



1-29 




(de-DMSO) 8: 2.90-3.10(4H,m), 
6.30(lH,s), 6.96-7.29(lH,m), 7.13- 
7.20(lH,m), 7.29-7.37(2H,m), 
8.91(lH,s). 



1-30 




(CDCI3) 6: 1.38(3H,t,J=7.lHz), 3.17- 
3.20(4H,m), 4.36(2H,q, J=7. 1Hz), 
6.39(lH,s), 6.92(lH,s), 
7.33(lH,dd,J=8.7,2.1Hz), 7.43- 
7.47(2H,m), 7.63(lH,s), 7.75- 
7.82(3H,m), 8.99(lH,s). 



1-31 




(de-DMSO) 8: 3.05-3.25(4H,m), 
6.29(lH,s) ; 7.40-7. 50(4H,m), 
7.73(l.H,s), 7.80-7. 88(3H,m), 
8.92(lH,s). 
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(* 5 ) 







iH-NMR 


1-32 


o 


(CDCh) 6: 1.39(3H,t,J=7.2Hz), 3.05- 
3.20(4H,m), 4.37(2H,q, J=7.2Hz), 
6.42(lH,s), 6.91(lH,s), 
7.31(2H,d,J=7.8Hz), 
7.54(2H,d,J=7.8Hz), 8.98(lH,s). 


I -33 


o 


(de-DMSO) 6: 3.00-3.20(4H,m), 
6.31(lH,s), 7.36(lH,s), 
7.47(2H,d,J=8.1Hz), 
7.63(2H,d,J=8.1Hz), 8.91(lH,s). 


1-34 


o 


(CDCls) 6: 1.40(3H,t,J=7.lHz), ' 
3.15(2H,dd,J=7.5,7,5Hz), 
3.45(2H,dd,J=7.5,7.5Hz), 
4.38(2H,q,J=7.1Hz), 6.80(lH,s), 7.20- 
7.35(5H,m). 


1-35 


% 

o 


(de-DMSO) 5: 3.05(2H, dd, 
J=7.5,7.5Hz), 3.38(2H, dd, J=7.5, 
7.5Hz), 6.73(1H, s), 7.15-7.32(5H, m). 



mmm 36—43 
5 tzo ib&mo&mmjs&u^-* §tiT©ai^to 
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(*6) 





ffi} 7B. j£ 


iH-NMR 


1-36 


II 

o 


(CDCls) 6: 1.40(6H,d,J=6.1Hz), 
1.41(3H,t,J=6.9Hz), 4.39(2H, q, 
J=6.9Hz), 5.37(1H, m), 6.87(1H, s), 
7.87(1H, d, J=2.0Hz), 7.95(1H, d, 
J=2.0Hz). 


1-37 


HcAr° H 

ii 

o 


(de-DMSO) 5: 1.38(6H,d,J=6.1Hz), 
5.31QH,m), 6.64(lH,s), 8.08(2H,s). 


1-38 


II 

o 


(CDCb) 6: 1.41(3H,t,J=7.3Hz), 
3.92(3H,s), 4.38(2H,q,J=7.3Hz), 
6.50(lH,s), 7.04(lH ; d,J=3.1Hz), 
7.15(1H, d, J=8.9Hz), 7.34(1H, dd, 
J=8.9, 3.1Hz), 7.66(1H, d, J=9.3Hz), 
7.93(1H, d, J=9.3Hz). 


1-39 


ii 

O 


(de-DMSO) 6: 3.89(3H,s), 6.50(lH,s), 
7.40-7.44(2H,m), 7.49(lH,d, J=8.8Hz), 
7.85(lH,d ) J=9.9Hz), 8.25(1H, d, 
J=8.8Hz). 


1-40 




(CDCls) 8: 1.41(3H,t,J=7.2Hz), 
4.39(2H,q,J=7.2Hz), 6.63(lH,s), 7.35- 
7.45(6H,m), 7.60-7.68(4H,m). 


I -41 




(de-DMSO) 6: 6.42(lH,s), 7.35- 
7.52(6H,m), 7.55-7.65(4H,m). 
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(* 7 ) 





18 ?a Si 


iH-NMR 


1-42 




(CDCI3) 6: 1.42(3H,t,J=7.0Hz), 
4.41(2H,q,J=7.0Hz), 6.66(lH,s), 7.35- 
7.43(2H,m), 7.50-7.60(lH,m), 7.66- 
7.73(lH,m). 


1-43 


HO OH 


(de-DMSO) 5: 6.42(lH,s), 7.36- 
7.43(2H,m), 7.68-7.78(2H,m). 



mmm 4 4 




(1-44) 

5 2-^;KV^f7 l J >(286mg,2mmol) t is ^ ^ ^ ^- ;P (292mg,2mmol) © 

THF(5ml)g*C, t-BuOK(224mg,2mmol)*D X 50°C 7f 2 1$ SB « # L o SJt6«[tC 

g5feLf^£ftfcffi£j£feCD^*./-;i/ (5ml) *fc * » -fb U ^ •> A 2k * % 

(iN,imi)*jbnit^taT6firrasi* Lfeo * * ; -;i/*«jet©* u 7k&mx-fz a 
10 TKSJS^Ktt&^t- it^x>i§i!i]x, i^^ji^;i/-t?Jflai> $2Mbfc 0 

-Cit^m (1-44) (10mg)*tf Tzo 

iH-NMR(de-DMSO) 6: 6.72(lH,s), 7.67-7.73(lH,m), 7.82-7.87(lH,m), 7.95- 
8.00(2H,m), 8.18(lH,d,J=9Hz), 9.38(lH,s). 
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nnm 45, 46, 47 




(1-45) (I" 46 ) (1-47) 



5-t H D *is-2-A ^;i/tf V i>* >(1.09g,10mmol))CD THF(50ml)^« (3 N -78°C© 
#f£PT n-7*^;i/ U ^ >7 A (20mmol)£?gTb 7c o 0°C^T-#^b 10 ftMft l,tz'&- 
5 78°Ct^SPLfe 0 ^K^i ^^^^^^(7.0g,50mmol)^AP^ 10^fi|#bfco M 

bf€ 5>4a£gg@tj£ iJ*y;i/*7A^Dvh^77>f-i:Mb. ^ 

jl/x-r;WlT?ft?t, «£ET^'JS b-C-fb^ft ( 1 - 4 5 ) (450mg)£ # o 
10 iH-NMR(CDCl3) 6: 1.35-1.42(3H,m), 4.32-4.39(2H,m), 6.55(lH,s), 

7.17(lH,d,J=8.7Hz), 7.30(lH,dd, J=8.4,2.4Hz), 8.179(lH,d, J=2.4Hz). 

i^miti- Y U i7A(80mg,2mmol)O DMF(3ml)}g?$ fc . * #r T -ft 1^ #J ( 1-45) 

(209mg,lmmol)$riP^. feo i5?tw 2,4-i^ 7 )V X D ^ > ;i/ 7* D 5 F (207mg,lmmol) 

$r*0^. 3 B§H30g# bfco SJS?tCi&<fbT >^E- >7 A 7j< ?g £ £ , ^jl^JVjl — 
15 r^T'iffibv 7j<i^. .^^bfeo vg«£gSb#&nfcJJfiB$Sll&^-r V3/P t° 

;Hn-^;M3Tj$t$K «JETi£*i Itft^ft ( 1 - 4 6 ) (104mg)& ^ £ 0 
iH-NMR(CDCl 3 ) 6: 1.39(3H,t, J=7. 1Hz), 4.35(2H,q,J=7.1Hz), 5.14(2H,s), 

6.56(lH,s), 6.84-6.96(2H,m), 7. 19(lH,d, J=8.7Iiz), 7.34(lH,dd, J=2.7,8.7Hz), 

7.42-7.50(lH,m), 8.24(lH,d, J=2.7Hz). 

20 

mmm 4 7 

it-Brm (1-46) iZftL. mmm 3 fcll«l©£-/&&£fflV^ <b-S-i$J ( 1 - 
4 7 ) (50mg)£f#£ o 
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iH-NMR(de-DMSO) 6: 5.24(2H,s), 6.58(lH,s), 7.10-7.19(lH,m), 7.29- 
7.37(lH,m), 7.54(lH,d,J=8.7Hz), 7.62-7.70(lH,m), 8.40(lH,d, J=3.0Hz). 

mmm 48—50 

5 JiJ.T©SlC^;-f o 



(318 ) 







iH-NMR 


1-48 




(CDCls) 6: 1.39(3H,t,J=7.2Hz), 
4.35(2H,q,J=7.2Hz), 5.20(2H.s), 
6.56(lH,s), 7.20(lH,d,J=8.7Hz), 
7.33(1H, dd, J=2.7, 8.7Hz), 7.55(2H, d, 
J=7.8Hz), 7.68(2H, d, J=7.8Hz), 
8.23(1H, d, J=2.7Hz). 


1-49 


0 


(de-DMSO) 8: 5.36(2H,s), 6.57(lH,s), 
7.54(lH,d,J=8.7Hz), 7.64(1H, dd, 
J=3.0, 9.0Hz), 7.69(2H, d, J=8.7Hz), 
7.79(2H,d,J=8.7Hz), 
8.40(lH,d,J=3.0Hz). 


1-50 




(CDCls) 

5: 1.39(3H,t,J=7.1Hz), 
4.36(2H,q,J=7.1Hz), 5.32(2H,s), 
6.61(lH,s), 7.25-7.60(5H,m), 7.82- 
7.91(4H ) m), 8.30(lH,d,J=2.7Hz). 



mnm 51, 52, 53 




o o 

(1-51) (1-52) (1-53) 



10 6-* 7-)ly° U >(250mg,1.86mmol))© THF(10ml)ig^ K , -78°CCD^filT 

^-)V V >> A(3.73mmol)*S5T Vtzo gfitt'SfiU 1 RffflMft Lfc^-78°C *C 
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ft. UJ±T&M L-"C s fc-Sm (1-5 1 ) (103mg)£f# Tz 0 

iH-NMR(de-DMSO) 6: 1.30(3H,t, J=7.2Hz), 4.25(2H,q, J=7.2Hz), 6.48(lH,s), 
5 8.45(lH,s), 8.56(lH,s). 

Tkmfci- b U t> A(28mg,0.68mmol)CD DMF(3ml)M C N * # T fti 4» ( I - 
5 1) (80mg,0.34mmol)^in^.feo $t^>^Jl/7n ; F (59mg,0.34mmol) § #P 

^fco £j&*K:*Hh7 , > j e = £ a in*. ^ e>nfc*f mfes**** v» 

ixf;n;tait^ MffiTSSM LT-fb-^fe ( 1 - 5 2 ) (53mg)£f§fc 0 
10 iH-NMR(de-DMSO) 6: 1.29(3H,t, J=7.lHz), 4.24(2H,q, J=7. 1Hz), 5.46(2H,s,), 
6.49(lH,s), 7.32-7.36(5H,m), 8.57(lH,s), 8.60<lH,s). 

mmm 5 3 

(1-52) izft l, ^fflgftl 3 J:B«0^Ji4ffl^t, -fb^tJ ( I - 
15 5 3 ) (9mg) 

iH-NMR(de-DMSO) 5: 5.45(2H,s), 6.54(lH,s), 7.25-7.40(5H,m) ) 8.57(lH,s), 
8.61(lH,s). 

mmm 54,55 

20 jy.T©-fb-&^4)_hf3l5j«©fijsSi&ffl^T^r^ Lfe 0 <b&W<D&ffim& J; Vt 5 — 
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(*9 ) 







iH-NMR 


1-54 




(de-DMSO) 6: 1.29(3H,t, J=7. 1Hz), 
4.24(2H,q,J=7.lHz), 5.50(2H,s), 
6.49(lH,s), 7.03-7. 12(lH,m), 7.20- 
7.46(2H,m), 8.50(lH,s), 8.59(lH,s). 


I -55 




(de-DMSO) 6: 5.50(2H,s), 6.54(lH,s), 
7.05-7. 16(lH,m), 7.27-7.46(2H,m), 
8.50(lH,s), 8.60(lH,s). 



MMM 5 6, 57, 58, 59 




5 3,4-^ T X J > V -7 x. J >(6.36g,30mmol)©S^^(30ml)?§Mt , 

(2mi)*Anx, ioo°ct- 2Krra«#bfc 0 LakXtf •> A 

eiSSSx^^/Ct^ M&jETffi* LTfti-£% 1 (6.0g)&«£ o 

fb^tJ 1 (4.7g,20mmol)CD h U 7 ;i/ * D ft &(70ml)ig« C , b U 5 > 

10 (7.0g,60mmol)$:*PX., 1ST 15 B# P^JlJf b tc „ ?§«®3;b, **5«fcV^K* 
j^^- h 'J A^JP^feo M^^I/TJffltil b, #fc8b i&«b£ 0 M£@i£ IT 
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(4.8g)&*#£o 

±IBf#^nfc'fb^-tJ 2 CDffi£fe/»(4.8g)© DMF(30ml)*?ftt, h U ^^)VT K 
>(3.0g,30mmol).£l>"^ D D ;>< h is * $ > (2.4g,30mmol) £ J&P X. . MiST 1 R#F^ 

(1:1) (3.1g)*^fco 
ikS®} 2, £fc<e>VQ 4 ©rl^-fe (1 : 1 ) C*tU ^JS«2. 3 H « © fift & 

^fflv^Ts -fb-^tj (1-56) h-fb-gr^ (1-57) ©rM^rtJ (1:1), StHb^rfer (1-58) 
10 hYb^rtJ (1-59) ©rg-£#j (1:1) £*§fco 
Ib^rfe (1-56) tlb-sm (1-57) ©iR£-*r 

iH-NMR(CDCl 3 )6: 1.40 (3H,t, J=7.2Hz), 3.33, 3.34 (3H,s), 4.09, 4.11 (2H,s), 
4.36 (2H,q,J=7.2Hz), 5.42, 5.43 (2H,s), 6.37, 6.39 (lH,s), 7.12-7.45 (8H,m). 
regio isomer mixture 

15 -fb^r^j (i-58) tfc&Vo d-59) <om&ito 

iH-NMR(de-DMSO) 8: 3.24, 3.26 (3H,s), 4.04, 4.05 (2H,s), 5.56 (2H,s), 6.24, 
6.27 (lH,s), 7.13-7.60 (8H,m). regio isomer mixture 



6 0,61 




(1-25) Q-60) (1-61) 



( 1 - 2 5 ) (135mg,0.5mmol)© ^ P D * )V K (6ml) t T * h — r U ;U 
(2ml) O I ^ S * t > i 7 * D ^ > i -3=- ;i/ ^ ;l/ (140mg,lmmol) , 
HOBt(135mg ; lmmol), WSCD(155mg, lmmol) & *P X SST 1 BUBSSt* Lfeo 
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Sffc $ n d A-fJflffl b. Tkift. $&*L;fco £ bt# £ ft 

5 ttSlSa* ^m^Vm — -t^W^T ^5E?^. SJETIS^bT-fb-n^ (1-60) (110mg)£ 

iH-NMR(CDCl 3 ) 6: 1.31 (3H,t, J=7.2Hz), 3.05 (4H,s), 4.15 (2H,d, J=5.7Hz), 
4.25 <2H,q,J=7.2Hz), 6.40 (lH,s), 6.80 (lH,s), 7.15-7.32 (5H,m), 7.53 (lH,s), 
8.82 (lH,s). 

10 ib^m (1-60) (110mg,0.31mmol)CD * $ J — ;V ?g * t zk ®? -fb D f- t> Azkjg*H 
(lN,0.31ml)&iPx^ST 3 0 frffift bfc D * $ J - ;t/ £ M,E T @ 5fe L > zk^ADx. 

tzo &mmi)m'&%7F-f£x~? ^>m*Mz., mm^^^xmm, zki$t, mi 

ib&ty} (1-61) OOmg)^ fzo 
15 iH-NMR(de-DMSO) 6: 2.88-3.02 (4H,m), 3.84 (2H,d, J=6.0Hz), 6.17 (lH,s), 

7.10 (lH,s), 7.15-7.30 (5H,m), 8.55 (lH,s), 8.76(lH,s). 

mnm 6 2-86 

20 To 
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(m i o ) 











iH-NMR 


I - 


6 


2 


en 

1 

HO lT 


h Hi 


(CDCb) 6: 3.03(4H, s), 6.32(1H, d, 
J=7.5Hz), 6.42(111, s), 6.79(1H, s), 
7.15-7.40(15H, m), 7.72(1H, d, 
J=7.5Hz), 8.80(lH,s). 


I - 


6 


3 


Her* 




(CDCls) 6: 2.95-3. 10(4H, m), 3.32(3H, 
s), 3.8K3H, s), 5.76(1H, s), 6.64(1H, s), 
7.15-7.32(5H, m), 8.65(1H, s). 


I - 


6 


4 


(XX 

s J 

HO 


H 


(CDCb) 6: 2.95(3H, d, J=5.1Hz), 
3.05(4H, s), 6.41(1H, s), 6.79(1H, s), 
7.06(1H, s), 7.15-7.32(5H, m), 8.80(1H, 
s). 


I - 


6 


5 


(XX 

HO 


H 

O 


(CDCI3) 5: 3.00-3.06(4H, m), 4.00- 
4.02(2H, m), 5. 15-5.30(2H, m), 5.80- 
6.00(1H, m), 6.41(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.15-7.35(6H, m), 8.79(1H, 
d, J=1.5Hz). 


I - 


6 


6 


CO, 

IN M 

r ii 

ho ji 




(CDCls) 6: 1.18(6H, d, J=6.0Hz), 3.00- 
3.06(4H, m), 3.50-3.65(5H, m), 
6.41(1H, s), 6.79(1H, d, J=3.0Hz), 
7.15-7.30(5H\ m), 7.43(1H, bs), 
8.79(1H, d, J=3.0Hz). 


I - 


6 


7 


X 

ho jT 


iUO 


(CDCls) 8: 3.00-3.06(4H, m), 4.57(2H, 
d, J=6.0Hz), 6.44(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.15-7.40(11H, m), 8.78(1H, 
d, J=1.5Hz). 
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(it i i ) 





#^ 


IIS 


iH-NMR 


i - 


6 


8 


HC 




(CDCla) 6: 2.95-3. 10(4H, m), 3.65- 
3.80(8H, m) ; 5.74(1H, s), 6.62(1H, d, 
J=1.2Hz), 7.18-7. 35(5H, m), 8.62(1H, 
s). 


i - 


6 


9 


cn 

M 
* ] 

HO 


H O 
O H 


(CDCls) 5: 2.00(3H, s), 3.00-3. 10(4H, 
m), 3.44-3.60(4H, m), 6.19(1H, bs), 
6.37(1H, s), 6.77(1H, d, J=1.2Hz), 
7.15-7.35(5H, m), 7.60(1H, bs), 
8.78(1H, s). 


i - 


7 


0 


on 

1 


H 

o 


(CDCls) 6: 1.27(3H, t, J=7.2Hz), 1.35- 
1.60(2H, m), 1.95-2.02(2H, m), 2.95- 
3.10(6H, m), 4.00-4.20(5H, m), 
6.39(1H, s), 6.78(1H, d, J=1.2Hz), 
7.15-7.35(5H, m), 8.77(1H, s). 


i - 


7 


1 




(CDCls) 6: 1.26(3H,t,J=7.2Hz),1.65- 
1. 82(2H,m), 1.85-2. 05(2H,m),2. 55- 
2.65(lH,m),2.90-3.10(5H,m),3.12- 
3. 28(lli,m), 4.00-4. 10(lH,m), 
4.15(2H,q,J=7.2Hz), 4.30-4.42(lH,m), 
5.66(lH,s),6.60(lH,d,J=0.9Hz),7.15- 
7.38(5H,m),8.61(lH,s). 


i - 


7 2 


HO 




(CDCls) 6: 1.18-1.80(8H,m),1.90- 
2.02(2H ) m),3.00-3.10(4H,m),3.80- 
3.95(lH,m),6.40(lH,s) ) 6.78(lH,d ) J=l. 
2Hz),6.96(lH J d,J=8.1Hz),7.15- 
7.38(5H, m),8.78(lH,s). 


i - 


7 


3 


<x 




(CDCls) 6: 3.00-3.10(4H,m),3.70- 
3.95(8H,m),5.77(lH,s),6.51(lH,m),6.6 
3(lH,s),7.06(lH,m),7.15-7.38(5H ) m), 
7.50(1H, s), 8.63(1H, s). 
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mi 2) 







iH-NMR 


1-74 


CO 


O HNk. 


(CDCls) 6 : 3.01(3H,d,J=4.8Hz), 3.02- 
3.08(4H,m), 4.60(2H,d, J=6.3Hz), 
6.20(lH,bs), 6.42(lH,s), 6.78(1H, d, 
J=1.2Hz), 7.15-7. 32(4H, m), 7.38- 
7.50(3H, m), 7.64-7.74(2H, m), 
8.78(lH,s). 


1-75 


oz 


O F 


(CDCI3) 8: 3.00-3.06(4H, m), 4.62(2H, 
d, J=6.0Hz), 6.42(1H, s), 6.78(1H, d, 
J=1.5Hz), 7.10-7.40(9H, m), 7.43(1H, 
bs), 8.78(1H, d, J=1.5Hz). 


1-76 


1 




(CDCls) 5: 3.00-3.06(4H, m), 4.56(2H, 
d, J=6.0Hz), 6.44(1H, s), 6.79(111, d, 
J=1.5Hz), 6.98-7.38(9H, m), 7.43(1H, 
bs), 8.78(1H, d, J=1.5Hz). 


1-77 


o 


(CDCb) 8: 3.00-3.06(4H, m), 4.53(2H, 
d, J=6.0Hz), 6.43(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.00-7.10(2H, m), 7.18- 
7.38(7H, m), 7.40(1H, bs), 8.78(1H, s). 


1-78 




(CDCl.s) 8: 3.00-3.06(4H, m), 4.67(2H, 
d, J=6.0Hz), 6.43(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.10-7.35(5H, m), 7.50- 
7.70(3H, m), 8.12-8.20(2H, m), 
8.78(1H, s). 


1-79 


oa 

H 


\ h rr NOa 


(CDCls) 8: 3.00-3.06(4H, m), 4.67(2H, 
d, J=6.0Hz), 6.43(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.15-7.35(5H, m), 7.49 and 
8.21(2Hx2, ABq, J=8.7Hz), 7.60(1H, 
bs), 8.78(1H, s). 
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(it 1 3 ) 









vn 






iH-NMR 


i - 


8 


0 


Hcr^ 


r SjCX NH2 


(CDCI3) 6: 3.00-3.06(4H, m), 
4.47(2H,d,J=6.0Hz),6.44(lH,s),6.60- 
6.75(3H,m),6.79(lH,d,J=1.5Hz),7.10- 
7.35(6H ) m),7.38(lH ) m),8.78(lH,s). 


i - 


8 


1 


HCT" 


H 


y NH 2 


(CDCI3) 6: 3.00-3.06(4H,m), 4.44(2H, 
d, J=6.0Hz), 6.43(lH,s), 6.66(2H, d, 
J=8.1Hz), 6.79(1H ; s), 7.10-7.38(8H, 
m), 8.78(1H ; s). 


i - 


8 


2 


HO 




9 


(CDCI3) 6: 3.00-3.06(4H, m), 3.89(3H, 
s), 4.56(2H, d, J=6.0Hz), 6.41(1H, e), 
6.78(1H, d, J=1.5Hz), 6.88-6.96(2H, 
m), 7.15-7.32(7H ; m), 7.56(1H, bs), 
8.78(1H, d, J=1.5Hz). 


i - 


8 


3 


HCr 


H 


|| 

II 


(CDCls) 6: 3.00-3.06(4H, m), 3.81(3H, 
s), 4.54(2H, d, J=6.0Hz), 6.44(1H, s), 
6.80-6.96(3H, m), 7.15-7.29(7H, m), 
7.40(1H, bs), 8.78(11-1, s). 


i - 


8 4 


Her 


H f 


J" 


(CDCI3) 6: 3.00-3.06(4H, m), 3.80(3H, 
a), 4.50(2H, d, J=6.0Hz), 6.44(1H, s), 
6.79(1H, s), 6.88(2H, d, J=8.0Hz), 
7.15-7.40(8H, m), 8.78(1H, s). 


i - 


8 


5 


Ha 


o 




(CDCls) 6: 3.00-3.06(4H, m), 
4.60(2H,d,J=6.0Hz),6.42(lH,s),6.79(l 
H,d,J=1.5Hz) ) 7.15-7.40(6H,m), 
7.49(lH,bs), 7.71(lH,d,J=8.lHz), 
8.56(lH,bs),8.61(lH,bs),8.78(lH,s). 
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iH-NMR 


1-86 


o 


(CDCIb) 6: 3.00-3.06(4H,m), 4.61(2H, 
d, J=6.0Hz), 6.43(1H, s), 6.79(1H, d, 
J=1.5Hz), 7.15-7.38(7H, m), 7.53(1H, 
bs), 8.57(2H, bs), 8.78(1H, s). 



8 7 




NH, 




MH, 



(1-24) (1-87) 
ih m ( 1 - 2 4 ) (135mg,0.5mmol) iZ N T > ^ - T - $ J — )V jg ffi 
(2.3N,10ml)*iP^.s 3BMtflto *©t*^JOX., 9 D D * ;V A ift ffi b , 

^IfW^Tifcifb »ffiTSg«lb-C'fb^r«5 (1-87) (70mg)£^£ o 

iH-NMR(CDCl 3 ) 6: 3.00-3.05 (4H,m), 5.70 (lH,bs), 6.41 (lH,s), 6.80 
(lH,d,J=1.2Hz), 6.94 (lH,bs), 7.15-7.35 (5H,m), 8.83 (lH,d, J=1.2Hz). 



8 8, 89, 90 
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PhCHO 




5 



7 



(C0 2 Et) 2 




V >(1.07g,10mmol)©ffl'fb.* ^ U >(16ml)S?ft t s -78°C © tf!r£P T 9- 
BBNOTf(0.5M in n-hexane, lOmmol) & in X. fe o V7D t!;i/xf ;V7 $ 

>(1.55g,12mmol). WOXT^ft K (1.06g,10mmol)S ia X. o 

4— t#b, n-^^r-^> -P^^i^;i/-e^ai^s it, -fb-£r#> 5 

<1.48g)*f*&o 

3 »> -fb ± h- 0 •> A (2.7g,18mmol) 43 «t V V 0 ^ 5 s - )l> > U ^ ^ D 'J K 
10 (2.0g,18mmol)©T-fe b^h 'J ^(lOml)^^ K, "fbl^tJ 5 (640mg,3mmol) £ #P X., 

iET^ILt, <b-&f5 6 (400mg)£ff£ o 

fbl^tf 5 (853m g) 4mmol)©M fiifcgSSifi©^ 5 V •> Aj^fSI £ JP 7-kiii 
15 #IIT 38«fH«^bfco SLmmZZM, M^gSLt. 7 (560mg) 

* f« o 

ffl^T. -fb^-tJ (1-88) , -fb^fe (1-89) „ -fb-^fe (1-90) &f3fc 0 
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fc&m d-88) 

iH-NMR(CDCl 3 ) 5: 1.41 (3H,t, J=7. 1Hz), 4.39 (2H,q, J=7.lHz), 6.69 (lH,s), 
7.04 (lH,d,J=16.5Hz), 7.30-7.50 (6H,m), 7.55 (lH,s), 7.58 (lH,s), 8.34 
(lH,d,J=7.2Hz). 
5 (1-89) 

iH-NMR(CDCl 3 ) 6: 1.40 (3H,t, J=7.0Hz), 2.98 (4H,s), 4.38 (2H, q) J=7.0Hz), 
6.65 (lH,s), 7.01 (lH,d,J=5.7Hz), 7.13 (lH,d, J=7.2Hz), 7.20-7.34 (511, m), 8.29 
(lH,d,J=5.4Hz). 
VG^m (1-90) 

10 iH-NMR(de-DMSO) 6: 2.94 (4H,s), 6.40 (lH,s), 7.15-7.33 (7H,m), 8.35 
(lH,d,J=5.4Hz). 



HSE#!I 91, 92, 93. 94 




(1-93) (1-94) 



15 ^f^-e-^i^fMf'J 5 V >(1.98g,10mmol)© THF(20ml)tg?S -78°C 
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cD^iPT n- :/ 9 J]/ U 5 s - t> A (lOmmol) £ ?® T L <> ^{C^>i?;i/^D5 K 
(1.71g,10mmol)&;/jn;U IigC#fib3 0 # Jl # L- o fc X > = >7 

5 T'^ffit^ L<b£"t) 8 (478mg), # IHbl^» 9 (1.61g) £ ft £ o 

6*i7c4b£-^8 emu 1151^12, 3 1 mmo&m&zm^Xs 

(1-91) S#7co 

iH-NMR(de-DMSO) 6: 2.90-3.10 (5H,m), 6.12 (lH,s), 6.98 (lH,s), 7.02-7.24 
(lOH.ra), 8.90(lH,s). 

io ±|3f# fen^-fb-^fe 9 icjfb, ^ffi^il 2 i: lel«©^r^^*ffl^T. Ybi^tJ (I- 

92) ttmtzo 

iH-NMR(CDCl 3 ) 6: 1.31 (3H,t, J=7. 1Hz), 2.80-3.00 (4H,m), 3.89 (2H,s), 4.30 
(2H,q,J=7.1Hz), 6.78 (lH,s), 7.00-7.30 (10H,m), 8.84(lH,s). 

Yb^tf 9 (865mg,3mmol)© THF<10ml)^?$ N -78°C©^*PT 0 9 •> 

15 (3mmol) 4 i T L fc o * t i> i -> i - 1- / f (3 . Og, 1 5mmol) 4 ffl X 3 0 &m.W 

ft L.n-^iT- > -^^^^^-C^tHt-^IlI^Smii It, -fb^rtJ(I-93)(780mg) 

20 iH-NMR(CDCl 3 ) 5: 1.47 (9H,s), 2.91 (4H,s), 3.79 (2H,s), 6.69 (lH,s), 7.04-7.30 
(10H,m), 8.77 (lH,s). 

{b^-^J (1-93) (100mg,0.24mmol)©iS'fb^ 9 ^ >(2ml)?g*£fc TFA(lml) £ M X. , 

JEET^LT-fbl^ (1-94) (80mg)^f fc„ 
25 iH-NMR(de-DMSO) 6: 2.88 (4H,s), 3.78 (2H,s), 6.95 (lH,s), 7.05-7.30 (10H,m), 
8.81 (lH,s). 
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mm 9 5 




(1-95) 

4-^ 3L*?-)\,\Z U 5. y >(595mg,3mmol)© THF(15ml)}g^ £ , -78°C 

5 £D^*PT n-y^7l/ Uf -7A(3mmol)SiTbfco 1- b U 71/ -1H- [1,2,4] h V 

T S J — ;i/-3-*;i/3ff >^Ji^;i/^^^;K1.15g,3mmol)$:inx.,^©^; 0°Ctd#S b 

iffTMLt, Yb^rfe) 1 0 (906mg)^f#fe o 
10 Yb-^-^J 1 0 (200mg,0.37mmol)©> ? ^- JF^>(5ml)?§Mt 1N-HC1 7.R }§7$ (1ml) 
SJOX. 50°C-C' Lfco €©tifiTl:*^t lN-NaOH 7j<C?§M(lml)&An 

:n-^7WwTifcr3K »JET$£«L-t<fb-&«f (1-95) (64mg)£ ft £ 0 

iH-NMR (d6-DMSO) 6: 2.90-3.05 (4H,m), 6.29 (lH,s), 7.08 (lH,s), 7.18-7.35 
15 (5H,m), 8.35 (lH,bs), 8.75 (lH,s). 



%mm 9 6 

(3115) 







'H-NMR 


1-96 




(DMSO-d6) 6: 2.85-3.05(4H,m), 
6.27(lH,s), 7.07(lH,s),7.16-7.35(5H, 
m), 8.70(lH,s). 
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mm 9 7 




(1-97) 

4-* 3-)]/-6-7 *^.^;i/tf U 5 5? >(595mg,3mmol)C7) THF(10ml)}gM t . -78°C 
CDtfrSPT n-7"^;U «J A(3mmol)£i&T L Ac o & fcl T S J ~ )V-2-± )V # > Ii 
^;bJiX^;l/(472mg,3mmol)*inx.s €cD^ 0°C # S L T 3 0#«£#Ufco M 

(1-97) (502mg)££S7co 
iH-NMR(CDCl 3 ) 6: 3.00-3.07 (4H,m), 6.44 (lH,s), 6.70 (lH.s), 7.18-7.29 
(5H,m), 7.53 (lH,d, J=3.0Hz), 7.92 (lH,d, J=3.0Hz) ; 8.67(lH,s). 

mum 9 8-105 
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(mi 6) 















iH-NMR 


I - 


9 


8 




BOOC^a 






(CDCls) 6: 3.06(4H, 
s), 3.57(3H, s), 
5.36(2H, s), 6.08(1H, 
s), 6.42(1H, s), 
6.80(1H, s), 7.18- 
7.29(5H, m), 
8.83(1H, s). 


i - 


9 


9 




CFsCOOEt 


(XX 

^ 1 

HCT" 


^F 3 


(CDCI3) 6: 3.02- 
3.05(4H, m), 
5.70(1H, s), 6.67(1H, 
s), 7.16-7.29(5H, m), 
8.64(1H, s). 


i - 


1 


0 


0 


Ph00a ^OEt 
O 


(XX 

HOT 


OEt 

o 


(CDCI3) 6: 1.39(6H, t, 
J=7.lHz), 3.07(4H, 
s), 4.19-4.26(4H, m), 
6.24(1H, d, J=9.9Hz), 
6.81(1H, s), 7.16- 
7.29(5H, m), 
8.93(1H, s). 


I - 


1 


0 


1 


EtOOCX^\ 


(XX 

HO 




(CDCls) 6: 2.75(3H, 
s), 2.96-3. 10(4H, m), 
6.37(1H, s), 6.76(1H, 
s), 7.15-7.32(5H, m), 
7.70(1H, s), 8.82(1H, 
s). 


i - 


1 


0 


2 


EtOOCX^N 

r NH 


N= 


JNH 


(CDCI3) 5: 2.98- 
3.10(4H, m), 
3.50(3H, s), 4.64(2H, 
s), 6.43(1H, s), 
6.70(1H, s), 7.16- 
7.33(5H, m), 
8.77(1H, s). 


I - 


1 


0 


3 


EtOOa^K Q 


^^^^ 


(CDCls) 6: 2.48(3H, 
s), 2.95-3.08(4H, m), 
6.16(1H, s), 6.34(1H, 
s), 6.71(1H, s), 7.18- 
7.35(5H, m), 
8.77(1H, s). 
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IIS 


iH-NMR 


1-10 4 


EtOOCv^Q^ 




(CDCI3) 6: 2.36(3H, 
s), 3.00-3.08(4H, m), 
6.11(1H, s), 6.56(1H, 
s), 6.79(1H, s), 7.18- 
7.36(5H, m), 
8.82(1H, s). 


1-10 5 


Etooc o 




(CDCls) 6: 3.00- 
3.12(4H, m), 
6.67(1H, s), 6.84(1H, 
s), 7.16-7.32(5H, m), 
8.59(1H, s), 8.62(1H, 
s), 8.90(1H, s), 
9.21(1H, s). 



1 0 6 




HC1 




ib&Vai 1 - 9 8 )(100mg,0.28mmol)©,* & J — ;i/<5ml)i§M fc > 3 N ii(lml) 

- 1 0 6 ) (44mg)&f#;feo 

iH-NMR(d 6 -DMSO) 8: 2.91-3.01 (4H,m), 6.01 (lH,s), 6.41 (lH,s), 7.05 (lH,s), 
7.18-7.28 (5H,m), 8.72 (lH.s). 
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MM 10 7 




o o 



(1-100) (1-107) 

ih&m ( I - 1 0 0 ) (40mg,0.11mmol)©iift^f V >(2ml)gIC, h 'J^f 
;^'Ji^D^ K(135mg,0.88mmol)^*PXs MUT 6 P§ F^3ft# b o JgSSE* £ V 

*S LT-fb-^fe (1-10 7) (41mg)*f#fc 0 

iH-NMR(de-DMSO) 5: 3.01 (3H,s), 6.06 (lH,d, J=9.0Hz), 7.20-7.30 (6H,m), 
8.95 (lH,s). 

io mmm 1 o a 




12 (1-108) 



4-^f-;i/-6-7 x^^JVt: 'J ? >(293mg,1.48mmol)© THF(10ml)§« - 
78°CCD#?3JT n-7f;V 'J f "7 A (1.48mmol)S iT I fe o & C <fb «J 1 1 
(400mg,1.48mmol)S:*PX.x ^©t 0°CtI#gbt 3 O^SSJtbfco RfbftUZl&ib 

15 T >^e--> i^JcigMiPx. »ixf^-?iuib % 7K^, $£*L&o igflE&e* 
b-fb-^-tl 1 2 ©*14i/?£Mf#£o C©-fb^-fe 1 2 ^tf*-y-> (3ml) 

8tC, 3 N i&@£(2ml)£j)Px., 7 0 °CT- 1 fir BB * L o Si5i£ET§Sb 
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;i/i-^;M-TiSt?fN «>ET$2ilft It (1-10 8) (10mg)£f#fc o 

iH-NMR(CDCl 3 ) 6: 2.90-3.10 (4H,m), 6.56 (lH,s), 6.69 (lH,s), 7.10-7.30 
(5H,m), 8.56 (lH,s), 9.09(lH,s). 

5 mmm 109 




4,6-i? U 5 is >(2.95g,27.2mmol)© THF(30ml)&M iC N -78°C©^SPT 

11- 7* 5=- U 5 s - t? A *§ % & m T b o & p - 7 ;i/ # d > j> ;i/ :/ d 5. K 

(5.15g ) 27.2mmol)^APx.s OtCSiBb 3 0 L fe 0 KifcflS 1C 7k & tU X 

ffib, *Sfc, bfc,' §i*«ffTSS bft^ft 1 3 (4.03g)£f#£ o 

it & %a 1 3 (430mg,2mmol) CD THF(3ml) ?g ^ , * # T fb $5 1 4 
(280mg,2mmol)4octy c t-^" h *ri/j3 V t> A (450mg,4mmol)Sr UD X. , SfitfiS L 

15 x io tfeo ELmmzMik-r ^ A**«&inA. S^^^^^-cjft 

SfeflK *£ET*£»lUT'fb-&% ( 1 - 1 0 9 ) (250mg)£«£ o 

iH-NMR(CDCl 3 ) 5: 3.00-3.06 (4H,m), 6.86-7.02 (4H,m), 7.10-7.18 (2H,m), 
7.29-7.34 (lH,m), 8.87 (2H,d, J=1.5Hz), 8.99 (lH,s). 

20 

mmm no, 1 1 1 
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(IS 1 8) 









iH-NMR 


I - 1 1 0 


«»£ 


HO^VS 


(CDCla) 6: 3.00- 
3.06(4H, m), 6.89(1H, 
s), 6.90(1H, d, 
J=1.5Hz), 7.18- 
7.35(6H, m), 8.86(2H, 
d, J=5.lHz), 8.99(1H, 
s). 


i - l l l 




vs 


(CDCb) 6: 3.00- 
3.06(4H, m), 6.70(1H, 
s), 6.83(1H, d, 
J=1.2Hz), 7.08- 
7.40(6H, m), 7.81(1H, 
dt, J=7.8, 1.5Hz), 
8.01(1H, d, J=7.8Hz), 
8.64(1H, d, J=3.6Hz), 
8.86(2H, d, J=1.5Hz). 



MMffl 112, 113, 114 




5 4-* 5=-;i/-6-7 m ^ ^JV t° U ^ ^ >(8.8g,44.4mmol)© THF(220ml)^rt zk?£ 
T-fb-^ 1 5 (10.0g,44.4mmol)*3 <fc V t- 7" b ~> * U £ A (10.5g,93.6mmol) £ iJP 

10 il«b<b^tf (1-112) (7.38g)SVft^«r ( 1 - 1 1 3 ) (580mg)£f#£ o 
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(1-112) 

iH-NMR(CDCl 3 ) 6: 1.43 <3H,t, J=7.2Hz), 3.00-3.06 (4H,m), 4.44 
(2H,q,J=7.2Hz), 6.81 (lH,s), 6.88 QH,d, J=1.2Hz), 7.16-7.30 (6H,m), 8.05 
(lH,dd,J=8.4,0.9Hz), 8.40 (lH,dd,J=8. 4,2.4Hz), 8.90 (lH,d, J=0.9Hz), 9.21 
(lH,dd,J=2.1,0.9Hz). 
fc&Va (1-113) 

iH-NMR(CDCls) 5: 1.62 (9H,s), 6.79 (lH.s), 6.87 (lH.d, J=1.2Hz), 7.16-7.30 
(6H,m), 8.03 (lH,dd, J=8.4,0.6Hz), 8.33 QH.dd, J=8.4,2.lHz), 8.90 
(lH,d,J=0.6Hz), 9.15 (lH,dd, J=2.1,0.9Hz). 

ih-^^D (1-1 12) (1.38g,3.68mmol)©^ # J — ;K50ml)j§*SfC*K'(b U 

t> A7jc^M(iN,i4mi)*inx. iPf^M^T i mm&& bfeo ^^y-;v*MJET 

METSI UT'fb-ra^I ( 1 - 1 1 4 ) (950mg)£f#£ o 

iH-NMR(d6-DMSO) 6: 6.81 (lH,s), 6.81 (lH,s), 7.16-7.35 (6H,m), 8.05 
(lH,d,J=8.4Hz), 8.41 (lH,m), 8.88 (lH,s), 9.10 (lH,m). 



mmm 1 1 5 




17 

4-^ i^.^;i/tf U 5. >(1.3g,6.6mmol)CD THF(15ml)?gr$ C . -78°C 

CO^iPT n-^^l/U 5="^ A(6.6mmol)£^T Lfeo H-7 ))/# n i> -\£ > X })/ 
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tg-fbT>^->> a*****!!*., mm^^^smm tr**, ie«iu&o $g«s& 

5 (1.3g)S^7co 

±E» 6 ft U 2, 3 i;|5]«o-&^S$fflVNT, flj-a-fe; ( i 

-115) £ff fco 

iH-NMR(dG-DMSO) 8: 3.10-3.41 (2H,m), 5.77 (lH,ddd,J=4. 2,8. 7,48. 6Hz), 
6.38 (lH,s), 7.21-7.32 (5H,m), 7.50 (lH,s), 8.98 (lH,s). 




N-T -fe ^ > (3.51g,30mmol)CD {7 D tJ * )V A (30ml) £: T -t? b — t- U >l 

(10ml)CD?g-^^^ fc, N.O-S^^l/fc h* P^ri>;i/T 5. > ^^^(3.22g,33mmol). 
15 HOBt(4.46g,30mmol) , WSCD(5.59g,36mmol) „ S V h U ^ ^ Jl T X > 
(3.34g,33mmol)§inx^ST 3 mmMW Lfco iSl^gS bff £> nfcSlig^ & ^ 

-Siii^S^^ib-t, -fb-^r^j l 8 (4.i0g)*^fe o 

8 (4.40g.27.5mmol)© THF(30ml)i£?#{C, *^T7i^?Jl/7^|-> 
20 ^A^D^ F' (lMinTHF,60mmol) £jj[lx^ *0&£fiK:#fi I, 30 Ufco 
Ki6iftfc8Hh7 , >' ; E = '> AakJ&ft&iuiU »8xf;i/tittlU 7k&. &MLfz 0 
mm&mn us«.hfeSS»4i' 'J *y;i/*7 A^ a y^77^ -fctt u * 
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DD^Jl/i.-^^ / — fr-Z&lti-t 2>mfr%WkB L^b-^fe 1 9 (3.56g)£ 

9 (1.5g,7.3mmol)cD b )V >vgMfd, * dp >> Jfi-ft; U > (3g) £ iP ;L , 1 

n-^*v> -mm*-?-frx»mm?z>mfr%:mm vit^m 2 oa.ig) 

5 £ ft o 

±mm <btitzib'&®2 0 i:^u, mmm 2 ^«ic7)i^/s&£ffl^T, -fb-^-^; ( 1 

- 1 1 e ) *»&o 

iH-NMR(CDCl 3 ) 6: 1.39 (3H,t, J=7.2Hz), 2.99 (4H,s), 4.36 (2H,q. J=7.2Hz), 
6.53 (lH,s), 6.79 (lH,s), 7.13-7.35 (5H,m). 
10 fb-^-fe (E-l) (50mg,0.17mmol)2> ^ # * if" >(8ml)$8$ft fc* 3 N ^^(3ml)& 

inxfeo 5 o^Cicip^u 3BfRgift#L£^ Tk&iPx, 7Jc^MA j t;u* Utt*5s 
ISt^MIt b 'J ^A^ip^fco ^ d n *;i/AT?i5fe^ Ls 7jctS*A* 

LT-fb-^-fe (1-117) (31mg)£fffco 
15 iH-NMR(de-DMSO) 6: 2.85-3.05 (4H ; m), 6.37 (lH,s), 7.05 (lH,s), 7.10-7.32 

(5H,m). 

mmm 1 1 8 , 119 



20 4-7 x ± — ;i/(1.48g, lOmmol)© T -fe h — h 'J ;i/(50ml)}g$8 C ^ 

h 7 -rf-fl/Tls^ — V A h U 7"0 i F(4.82g,10mmol)£jjPx., 50°CT" 30 





0-118) 



(1-119) 
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ibtft^ft2 1 (2.21g)£^fc 0 

'fb-^tl 2 1 (1.0g,4.4mmol)©7'-fe t- - MJ ;K10ml)Sit 1 ^•^T-fe 
(660mg,8.8mmol)§in^. 2 F^AP^ii^ b o S JfoM f3 J^^tK^ ~T Y U <>A7jCV§ 

5 mad^u ^^^-^^-^^T-Jtiitfjs iftrf^ ^Mufeo intern 

MlT31j#£illibft-£itJ2 2 (750mg)£t#fco 

<b^t>2 2 t*fb, ^*E^j2, 3 hmm<D&$Lm*m^-cih&m ( i - 1 1 8), 

<b£-^ (1-119) Sflf:, 

10 ih-^m ( i - i is) 

iH-NMR(CDCl 3 ) 6: 1.38 (3H,t, J=7.2Hz), 2.97 (2H,t, J=7.7Hz), 3.16 
<2H,t,J=7.7Hz), 4.35 (2H,q, J=7.2Hz), 6.69 (lH,s), 7.15-7.38 (5H,m), 7.42 (lH,s). 

ibsm (1-119) 

iH-NMR(de-DMSO) 8: 2.93 (2H,t, J=8.0Hz), 3.12 (2H,t, J=8.0Hz), 6.63 (lH,s), 
15 7.18-7.38 (5H,m), 7.48 (lH,s). 



mm i2o, 121 




(1-120) (1.121) 

3 OXthU^A^ h^rS/H-^^y -;i/^^(275mmol)fc % ^^-)l-3-T ^ J 
20 b*-f h (12.5g,110mmol)i3J:r>"*:;i/^7' 5 F (50g, 1 . lmol) £ #D X. . 3^fP^iD 
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u^o z. (Dmft% 3 mmymz* # j — ^jsL^m^tT>^~^ A(i6g)&*n 

it&mZ 3 (10.45g,95mmol)C;r U > (50g) £ flQ £ , 110°CT- 20 

"C*gMb?- h U A £ in * £ o ai^^l/Ji-^^-CJUmx 8fc#> I, jg&$ 

S3jUT<fb£-«l2 4(8.35g)£#£o 

2 4 (6.95g,54mmol)© N-^f jVKD U K >^Mf-> b U ^^^tf-^i^ 
(18g,57mmol)4o«fc^ Pd(Ph 3 )4(3.1g,2.7mmol)*inx.s 80°CT- 3 B$ H flt f$ b £ o & 

Is i^^V^-^UTf^ffi-rsm^&iifflSL, fb^-4& 2 5 (5.51g)£f#fe 0 
Yb^rfe 2 5 t*f iSSfefll 112, 114k H « © j$ i£ * ffl M T . -fbAfe ( I 

- 1 2 0 ) £> cfc ZFit^VD (1-12 1) £*#£ 0 
15 (1-12 0) 

iH-NMR(CDCl 3 ) 6: 1.40 (3H,t, J=7.4Hz), 4.37 (2H,q, J=7.4Hz), 5.74 

(lH,dd,J=10.8,1.5Hz), 6.45 (lH,s), 6.50 (lH,dd, J=17. 1, 1.5Hz), 6.71 

(lH,dd,J=17. 1,10.8Hz), 8.89 (lH,s). 

4t&V0 (1-12 1) 

20 iH-NMR(dc-DMSO) 5: 5.74 (lH,d,J=11.0Hz), 6.28 (lH,s), 6.47 

(lH,d,J=17.0Hz), 6.74 (lH,dd, J=11.0, 17.0Hz), 7.40 (lH,s), 8.82 (lH,s). 

mmm 122, 123, 124 



WO 01/17968 



PCT/JP00/05754 




(1-122) a . 123 ) (1.124) 



O^Ar^-r^AyW K^-Y F(2.5g,66mmol)© THF(100ml)j§?Itv *Kifr 
T 6-p< ^;i/-=J^->^^ J-X^;K10g,66mmol)*ia^. i^C^SLt 10 

^/±S-r^iii^*aiS -fbl^fef 2 6 (7.9g)&f#£„ 

■fb #1 2 6 (7.9g,64mmol) 0 D D ^ ^ A (100ml) SiC^ — ^ lb V > # > 
(27.9g ; 321mmol)^ADx.s 60°C Tf lH$|igi»#L£ 0 H Jfo M £ 5 il 
10 UT'fb-^tJ 2 7 (7.1g)&ff }fe 0 

^ FU7 i — ;i/7ft^ ^ A7"D? |* (22.0g,61.5mmol)ffl THF(50ml){', 

7jc?rfT n-^^;i/ 0 9- 1> A(61.5mmol)£?i§T 30#J»#Lfc o ^®^<fb-£rt>2 
7(7.1g ; 58.6mmol)©THF(20ml)SM§«T : L, ^fiiC^iSLT lB#R8flt#L7co 

^i^^T-^ai-r ^> wfr&mm u -fb-^t»2 8(8.0g)&f#£ o 

<b & % 2 8 (7.0g,58.6mmol) © THF(200ml) -> ^ ^ x f jl/ 

(85.7g,58.6mmol);fc t-7 V * is ft V tf A (13.2g,58.6mmol) £ #P X. , /«JaM 

T4ePII#U;o HJfor$i-^bT>^-^ A7K«£;!}P;i, M^^-eftbffi 

ffiTl2MbT^b-^tJ (1-12 2) (5.7g)£^fco 
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iH-NMR(CDCl 3 ) 6: 1.40 (3H,t, J=7.lHz), 4.36 (2H,q, J=7.1Hz), 5.40 
(lH,d,J=11.0Hz), 5.83 (lH,d, J=17.6Hz), 6.56 (lH,s), 6.69 
(lH,dd,J=11.0,17.6Hz), 7.18 (lH,d, J=8.2Hz), 7.79 (lH,dd,J=2. 2,8.0Hz), 8.43 
(lH,d,J=2.2Hz). 

5 fc&ta (i-i22) mmm 3 t.m&o-etmm&m^x* \t^m ( i 

-12 3) zmtco 

iH-NMR(d 6 -DMSO) 6: 5.42 (lH,d, J=11.3Hz), 6.01 (lH,d, J=17.7Hz), 6.56 

(lH,s), 6.77 (lH,dd,J=11.3,17.7Hz), 7.50 (lH.d, J=8.5Hz), 8.07 
(lH,d,J=2.1,8.5Hz), 8.60 (lH,d, J=1.8Hz). 

io ib&m (1-123) tstu mmm 6oj:i t-£ts&m*m^-c, ( i 
-12 4) & m tz o 

iH-NMR(CDCl 3 ) 6: 4.60 (2H,d, J=6.0Hz), 5.38 (lH,d, J=ll.lHz), 5.80 
(lH,d,J=17.7Hz), 6.60 (lH,s), 6.66 (lH,dd, J=ll.l,17.7Hz), 7.18 (lH,d, J=8.4Hz), 
7.20-7.42 (5H,m), 7.78 (lH,dd, J=2.4,8.7Hz), 8.26 (lH,d, J=2.4Hz). 

15 

MMM 12 5, 126 




(M25) ( M 26) 



it & #7 2 8 (330mg,2.8mmol) © THF(2ml) Wt C s 9-BBN(0.5M in 
THF,5.5mmol)*APx., 60°C"t- 3 BSfHStM 5 U fco * ©&^MC#S1 3 - F "< 
20 > ~tf > (1.7g,8.3mmol) . 7_K R <fb ± Y U »> A 7K ?§ (3M,8.3mmol) iS «k V 
PdC12(dppf)(226mg,0.3mmol)*iPx.. 50°CT? 3 B# HB * # L ifc o S lift ifc K: * & 2fl 
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#£«HSLx 2-^^;U-5-7 i^fMi U ^ >(540mg)£?#7c o 

±ia» e>n& 2-^w-7x*?^i;ij ^>i:^L, nam 2, 3 tuaio^ 

5 jajfeSffl^T, -fbilrtJ (1-12 5) > (1-126) *m fro 

•fb^rfe (1-12 5) 

iH-NMR(CDCla) 6: 1.39 (3H,t, J=7.1Hz), 4.35 (2H,q, J=7. lllz), 6.54 (lH,s), 
7.08-7.32 <6H,m), 7.47 (lH,dd,J=2.1,7.8Hz), 8.20 (lH,d, J=2.4Hz). 

ih^m (i-i26) 

10 iH-NMR(de-DMSO) 5: 2.92 (4H,s), 6.52 (lH,s), 7.15-7.31 (5H,m), 7.42 

<lH,d,J=8.4Hz), 7.77 (lH,dd, J=2. 1,8. 1Hz), 8.36 (lH,d,J=2.1Hz). 

MMM 12 7, 128 
(S19) 



Ib^-M-sf 


«3SS 


iH-NMR 


1-12 7 


^^^^^^ 


(CDCls) 8: 1.21(6H,d,J=6.7Hz),1.39(3H,t,J- 
7.0Hz),2.80-3.00(4H,m),3.00-3.18(lH,m), 
4.35(2H,q,J=7.0), 6.54(lH,s), 7.00-7.30(5H, 
m), 7.48(lH,dd,J=2.1,5.8Hz), 8.21(1H, d, 
J=2.1Hz). 


1-12 8 


^^^^^ 


(DMSO-d6) 6: 1. 14(6H,d, J=6.9Hz),2.80- 
3.00(4H, m), 3.00-3. 20(lH,m), 6.52(1H, s), 
7.05-7.30(4H, m), 7.43(1H, d, J=8.0Hz), 
7.76(1H, dd, J=2.2, 6.0Hz), 8.35(1H, d, 
J=2.2Hz). 
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mm 1 2 9 




Resin B 



Wang Resin(5.59g,0.65mmol/g) \Z DMF(80ml) £ in X. * \Z. ih %Q (J-2) 
(1.39g,7.27mmol) „ HOBt(982mg,7.27mmol) , N- ^ f ^ t JV ^ U > 
5 (1.47g,14.5mmol), # I>* PyBop(3.78g,7.27mmol)£ *P X. . gfiT 24 RPII#L 
fee # e,nfeH4g& DMF, 7K, * * y — ^t>'J^-fb^ ^ u>x-ffi& I, MffiT 
^ilT, Resin A(5.84g)S#/io 

Resin A(30mg)£ THF(0.4ml)£ iP X. > gC 9-BBN(0.5M in THF,0.4ml) £ #P x, 
ifiT4^P^lfeo ^©^, fMBtl U •> A*}gM(2M,0.1ml)£;!jPX\> 2 
10 -^-fe-^^S— H-^>-b? >(41mg,0.2mmol), ^ *>" PdCl 2 (dppf)(3mg) £ iP X. X . 
50°CT* 20l*5P E gSUf- L£o f# 5>nfcH*B£ DMF, *<?J-)l, RUmit*?- 

\y >X~tfc& IT Resin B$f&» 

Resin BC20 %TFA-i&<b^ ^ 1/ >i§MAPX.s SST 1 B$Bggi# L£o M 
JfoM«fiET^£*g5S <b^«5 (1-12 9) ©ffi£/»§#fe 0 
15 LC-MSX^^ hJV^Df^i^ [M+H]+&mm$ tlfzo 

nmm 130-174 

Wb^ St>-#-fb^rt/©«^*WT©*^^t-c &£/£tJ«: LC-MS 
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(S21) 
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($2 3) 
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HcrV° H 
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/ N 




1-15 1 






1-15 2 


Br 


^^^^ 


1-15 3 


B XX>=° 

Br 


HNn i1 

hct\ X)H 
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(*24) 
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0 




L 1 

1 r 

Hcrf 
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DH 
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(*2 5) 













i - 1 
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cc 


^ S T^ 


ji 

^ jl , 
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( 1 ) d n Ammomw. 

7VJ- ^ A 7 T )V V i/TW,Z <fc D -&SlSnfeWT©^D N A £ v KTE M y 7 r 
-r-SOM : lOOmM KC1, ImM EDTA, lOmM Tris-ifiSt (pH 7.6)) 
£££<fc?K SIDNAii (2pmol/nl) ^i^^-yy h DNAg«(5pmol/nl) 

- u > ? $ ^ x & % m ^ tc o 

(SS DNA @B?!l ) 

5'- Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC TAG CAG T-3* 
3'- GAA AAT CAG TCA CAC CTT TTA GAG ATC GTC A-5' 

— ? v h DNAE^iJ) 

5'- TGA CCA AGG GCT AAT TCA CT-Dig-3' 
3'-Dig-ACT GGT TCC CGA TTA AGT GA -5' 

( 2 ) mm* (ic 50 d 
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90mM Na 2 C0 3; lOmM NaHCOa ) fdjgfr b> iftS & 40/i g/mltbft, 
?ft. ^SO/zl^-fAy^lx-h ( NUNCti) 0 ^ x ;K; ifl x. s 4°CT"-i£i£ 
BxlRtS*4.«t:#«>x;i/4 U 7 y — (*1J&: 13.7mMNaCl, 0.27mM 

5 KC1, 0.43mM Na 2 HP04, 0.14mMKH 2 PO 4 ) T! 2 EUSfeit^ 1% ^^AiJl/^* 
^ tS U > y 7 ~? — 300 ,a 1 £ X. . 3 0^ra^DydF>yL&o$e>t«r»> 
U >m^ V 2 EI^^^s SI DNA (2pmol/nD 50 JUL 1 £ 

APX^ l§T, M-C 30 M£-fr fet^ 'J>i^y7 7-T'2H1 N 

^gzKT- 1 0ifc# bfeo 
10 & id ±|B 13 m T* HIS b tz & *7 ^ ^ £ s A * 7 T - ( mJ5K : 1 50mM MOPS (pH7.2), 
75mM MnCh, 50mM 2-mercaptoethanol, 25% glycerol, 500 /J. g/ml bovine 
serum albumin -fraction V) 12 jul l s 5> —Jf V h DNA (5pmol/yi) 1 1 $5 
iRS®* 32 ufr*>mmLti5Lfo®ffi4: 5 a 1 £*n*.fco $ 6> K# £ xjUcttflMb 
ft© DMSO-i§M6 //l^inx^tf^T^^rj^b d— ;KPC)t btOxM; 
15 DMSO 6 p. 1 1k1m7L%> a &£-f >=r^^—Mmm (30pmol) 9 jul 1 %Mz., 

6 < rg-^ Lfco *#^r * > b D-;i/ (NC) h bTCD^ai/l/KUi, (*1 
J$L : 20mM MOPS (pH7.2), 400mM potassium glutamete, lmM EDTA, 0.1% 
NP-40, 20% glycerol, lmM DTT, 4M urea) 9/zl£iDx7co 

§71/- b £ 30 "CTJ 1 tsm-f jl^- b^U gfit^jtts 'J >l;ty7 

20 ^— -e 2 iai5fe^bfco «C7^AU7*^77^-tf«»i,feifiyj*i'^-y 

}nf£ (t'7y Fab 7 =7 V * > b : ^— U >7j— #M) & 100 JUL 1 APx., 30 °C 
"C 1 ^ Fs) In -n - cF /fc ^ n 0.05 % Tween20§t^U 7 7-t 2 HI, U> 

7 r — (fSHEg : lOmM ;?7-FD7xz jl/^77x- b (Vector Laboratories ?± 
25 SBt), 5mM MgCL, lOOmM NaCl, lOOmM Tris-:ffi|8(pH 9.5)) & 150 fx 1 iQ X. T 

30 °Ct'2i^^J!E$t. 1 N NaOHjgfg 50 a 1 *Jn*.fiJ6*j]:«>;fctfe, =& 
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iJVCDMJS (OD405nm) &. T © Wr»A C ft ^ PJM * # 46 0 

BE** (%) = 100[1-{(C abs.- NC abs.) / (PC abs.- NC abs.)}] 

C abs. ; -fb «y © ■> a. ;i/ © ir ^ tff 

NC abs. : NC ©P&^g 

PC abs. : PC <DIR#K 

mmms o xizm^t^^mmm (i c 50 ) *KT®sc^t, jt« 

It, WTCitM (X- 1 - 3 ) Ufco **©{b-£M o . it 




X-l 



X-2 



X-3 
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(*4 9 ) 





IC so ( u g/ml) 


1-2 


0.53 


1-3 


0.31 


1-7 


1 .3 


1-9 


2.9 


1-14 


0.95 


1-15 


3.1 7 


1-17 


3.4 


1-24 


0.3 


1-25 


0.13 


1-27 


0.68 


1-35 


0.44 


1-46 


0.55 


1-47 


0.5 


1-49 


5.6 i 


X-l 


>100 


X-2 


>100 


X-3 


>100 



±i3fc* Ltzfc&to&Lft&bmfS&aXb'&tob utt, ib&m I - 9 1 , 9 5, 

97, 103, 109, 110, 111, 114, 115, 117, 1194^ 

5 

mmm 1 ) 

(m g/^J 7tjl/) 
15 rS'M# 2 5 0 

5*>:7> 2 0 0 
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■&fft 4 6 0 m g 

(MJ#'J 2 ) 

(mi/M) 
?Stt/&# 2 5 0 

-fe^D-X (ffiKfjl) 4 0 0 

-Mlbtr^m (t^-A) l o 

^f7')>i 5 

1^B+ 6 6 5 m g 

J&frZM'BrV, JE,«b-t#S» 6 6 5 m g ©8£Sd K. ~T Z> o 

immet 3 ) 



rStt^^- 0.25 
3i $ J — )]/ 25.75 

7DA7> h 2 2 (^Dny7;vt n^^>) 7 4. 00 

-g-fh 10 0. 00 

m&J&ftZ^& J -frZU-SL, C(DfM-^#J^7*D^^ > h 2 2 CD — gpicin^.. 
-30 "CfctfrSp L ^cftgSt^to oi,>t^SSS^f> 9=- — 

(Kan** 4 ) 

rSM#6 0 mg£it&i£3im&©<fcd : 

tS'M^ 6 0 m g 

7* > ~7 > 45mg 
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eRife"Si4H2;i'D— ^ 3 5mg 

jj? v n u k > 1 o %mm) 4mg 

tHi')AAA**i'^f;i'T>7> 4 . 5 m g 

^f7'J>iV^^i/7A 0. 5 nig 

ft 5 1 m g 

-£gt 1 5 0 m g 



bv out rH"n#J £ N o. S. 3 U £ il o Z. (D X. 

o iz L X n fcmM £ 5 0 °C -£ fg#R ITNo. 18^r>iU. S. ^>?>^i:lt„ 

Lfem. flSS^T'ffiSS UT^ffiM 1 5 0 m g (D$Lffl%m%o 

mmm 5 ) 



r£tt/i££- 8 0 m g 

>y> 5 9 m g 

aSItt-fe^H-^ 5 9mg 

U >^V^^. C A 2 m g 

-grtt- 2 0 0 m g 



tStts£^s ^*>^>, ^;i/D-^, ^cfc^'^^T »j >^v^^^>-j7 A£?gi§rL, 
No. 45^^iU. S. ©^3U£® bT^K^^^lT-teyl/t;: 2 0 0 m 

(S&ltfij 6 ) 

St£fi£5> 2 2 5 m g & & J: d tSSt§ : 

rStt/^ 2 2 5 ra g 
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mmmmm^v * u k 2 0 0 0 m g 

■&st 2 2 2 5 m g 

5 ^^it 2 g0SCAnTMt§, 
(S^J0» 7 ) 

Stt«^5 Omg£^tfSS«Sm*©«fc 5 : 

?Sttfi£# 5 0 m g 

h "J ■> A*;i/7jtdf- 1/ ^ ^;i/-fe;i/D— x 5 0mg 

10 ^0^7 1.25ml 

Slflii 0 . 1 0 m 1 

S*4 q . v . 

q . v . 

SfSKzfc&iJD*.-^ 5ml 

15 rSfii^* N o . 45^-r>iU. S. ©ii^Cfri^ ^"h>J>>A*;i//l?dF- 

KS**J cfctfg — gp-c#R btiPi, ftt^-TSo o^-czk^+a-Siti*. 

(«SO0! 8 ) 

20 Bmmmmte&Q) & *> c«a-r * : 

rS'Mi* 1 0 0 m g 

IS«lfl&fl6K^ U t'JF 1 0 0 0 ml 

25 mm±(Dmm 
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5 (St, Xlit H D^ri/Jfettll^nt^T & 4^T 5 J ; Y 14 - C ( = R 2 ) 
-R 3 -R 4 (R 2 tti*g?ifettKiS? ; R 3 i4lti?tJJri^ MHfi-:P£fcf4 
N — R 5 ; R 4 {47J<*. BI&£;ft,T^-r& 4<^7*;i/3r;K K^^tlT^T 4) 4^7" 
g^^nt^T* 4^7-;i/^^;i/£fci4gi&£tiTi^T i £) J: U77;i/ 

10 >r-;i/, mWk£ tiX^X i> Xl^T )V5-=.)l>, B$| £ tix t^T £ 4 ^ T ;l/ n 3=- s 
lft$tiTUT* < tw>^D7Ji/ + ;i'i) L< (4B^£ 4it & 4mt-^;i/3-;k 
* 7c {4 R 4 45 4 XI R 6 J4M -T S fi^JH^ i: -«f t ft o t . Ift $ HX i> t 4) 4 V> 
^^Slfe^^DSSat****)!-) , -S ( = 0) n — R 6 — R 7 (R 6 i4@£fgJi§C^ 
£7cl4N-R 7 ; R 7 {4 ^ n ^tlSJ £ L T Tkff? „ Bi^^tlTl^T-fc i^T^^^, 

15 B^^nt^tl) J:^7J^-;v, B&£ *IT V^T 4> 4 ^7;V^-;i/S 7c(4B!& 
$nTUT*i^77^ar;V; qliltfett2$Hfct) , - S (=0) q -R 8 

(R 8 i4HJ^$'ttTV , >T i fe4i^T;i' : ^;i's B^£*it^t & 4t^7';i''7--;K e 
IfeSttTl^T 4) 4 VN7-;V^r-;i/Sfc(4{S^$tlt VNt * iV>77;V^P;V ; q(4Su 

gafcHfrntfifc*) s -p ( = 0) (or 8 ) 2 (R 9 (4^n^n$tjS£ LTTkigs 
20 felili^nt^T 4) 4 i^'i^iO > /nd^ WbT;v*;i/3;7cf4B^£ft-£^ 
t*<t^ArD7'J-^; Zlizk*, KftSftt^T % 4<^T;i/3r;H; fc{4B$l 
£ixT V^T 4) i077JV + ;V ; Z 1 & 4 t>* Z 3 {4 ^ ti-e tia s: bt 7" 
!✓ > £ feli7;v^r- u > ; z 2 {4#^-^, 7-;i/^i/>, r;v^-i/>, - c h (o 
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H) - S - > - SO-, - S O 2 ~ , - S O 2 N R 1 0 - N -NR 10 SO 2 -s 

- O -NR 10 -, - N R 1 0 C 0 - , - C O N R 1 0 - , - C ( = 0) - O - N 

-o-c ( = o) -itii-co-jR 1 o iZ7km, umz nx^x z^t 
r*ii>->i'n7;^;K gf&£ tit v^ r t> =*. v> ^ d TfrV — fr, 

tlT \^X 4) cfc D7'J — )V ; p ti 0 ~ 2 (p = 2©t^ S :-Z'-Z z 

«r**Sbfife^-^ ffitt^Jo 

2. S (I) ©5$;: - C (Z) = C (X) Y-e^^n^i^Ai^n^ts^r 
15 Dg?tpgt^g?l:lj|btUI)Ift©iIi 1 I! 13*6©^ >t^5— -tf PS 

3. Y#SUfc$ tlT V^-C t> «fc U^t=- D T U — ;i/T"$> 0 , ^AfD7'J-Ml 

HIB«©^ tfffi»ffllo 
20 4. Xtft H D D . Y#- C (= R 2 ) - R 3 - R 4 ( R 2 &mmm? ; 

R 3 «l*Jg?$feBN-R 5 ; R 4 \±7km. S $ fit V% T 4» £ O 7 )\< * ;K g 

mztix t <fc ^ r ;i/ <>- - ;k H^^tiT v\-c t> i^7ii/*-;i/ s &«Bife£ 
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m&atix^x'b &uft%wm^7-vm&3s&&t>-r) „ mt&z nxi^x & Xl^ 

10 x <b X i W v * y U > . WWiZtlX 1>T i) X >v b$s£*itv>t * <fc Vn-< 

-<?<fctK z 2 s 7;v^v>sfci±-o-tfeD, R^fft^titutt 

15 <tv^7;i/*;K BJ&$ tit ux & J: ^ n tjv^-jv^ tt^ntut* i^7 

7 . 5£ (I) : 



20 (Stf> XStf D ^SfettB&^ftT^T: & X^T U ; Y & - C ( = R 2 ) 

— r 3 — r 4 (r 2 \xmmmi-%tc\xmmm^- ; r 3 «mjic3\ 

N — R 5 ; R 4 «7j<}}i, mi%£ tlXl^X & X i^TJl*JV, B1& £ tlT l^T <b X^^T 
;i,>r-;K Wt$i£ tlX^^X ti X U T )V * — )V * tz \X Bt& £ tlX O X & X ^7"? )V 
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; r 5 k&7km, Bi&£ tix i>t & «t mt;i/*;k la^nt^ti) iujjv 
5 tt^mm^T- DBt^aswr ) , -s ( = o) q -r 6 -r 7 (r 6 «mjit 

£ftT^T&ctlNT7;i/*;i/; qlil*fcli2$*tt) . - S (=0) q -R 8 

(R 8 {ifi#l<* ixxi^x i) J:v>t;1/^;Vs fi^^n-r^T^ cfc^T^^-^K s 
10 i^ftT^r* J:v^7;^ + ^;^ifcttSt$<^tt ( ^T^)iv^77;^^;^ ; q&fu 
S3tl^l««-e$>€») s -p ( = o) (or 9 ) 2 (R 3 te?ti?n$k± isXikmt. 
fz&Si&Z nxi^x i> i u t ;i/ * ;i/ ) , ^ d ^ > -fb t ;i/ ^ ;i/ * fettlt^tit^ 
t*J;OArD7'J-;i/; Zi±7Kfi5> B& $ tiT <^ x i> X v» 7*;v ^ ;i/ * £ 5i Wife 
£*i-cim:& =t^^v;i/^;i/ ; z ^xzj^z 3 (i^ ti^ti^ 3: Li: 
15 u>*fe«7-;i/'ir — ^ > ; z 2 x;i/^ b t;v^-^>, - ch (o 

H) - S- . - SO-, - S O 2 - . - S O 2 NR 1 0 - . -NR 1 0 S O 2 - . 
-0-, - N R 1 0 - . -NR 1( CO-, - C O N R 1 0 - . - C ( = 0) - 0- . 
-O-C (=0) - Sfctt-CO-;R' °&7km, Sft$tlTl>T*J;^7;^ 
;K gft$ntv^T*) ( l:o7;i/7-;K Bl$ntv^t i & t );^7;^-;v$fett 

$ ftT ^x 4> i v> :> & d 7-;i/^-;i/, ll§titv>-c*J;i^^D7^7-;v^ B 
iiB^^ti-C v>t & J; tvAf d 7- U — ;i/ ; p ii 1 ~ 2 (p = 2©£§ N 5£:-Z 

25 1 - Z 2 - Z 3 - R 1 Xm£ ftSSIt ^ft^fte&-pT^T& £VO jAJKig 
i&£tlT^T * k^^mm^^vM ; i£ : - C (Z) = C (X) YTi^Jl^l 
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Jri/t'feD, Ylfi-C ( = R 2 ) - R 3 -R 4 ( R 2 tem.mi%? ; R 3 «®?fgJ!f?^ ; 

R 4 tt*^. ^f;i/Jfclixf;^Sl3to ) -cfeD> zwit-fe^ z 1 , z 
2 * Z 3 ##£g-£rT-& D , R'^II^xr^tg!), p^l-e&tK fro 
5 A31#Bj&£*lT^T 4) cfcVM? U 5? > 3; tz WWk S tlX V> X i> <fc VMf 5 V* — fl/^ 

/at- d jb^k: im-t s c«s-a-^ * *-r a is*© as his i imibss©^^ 

10 ffflS'glttft, *h6©7Dl«77^ 4) b < &*rtli? (Dmmtfi izm&$ 

9. X^t KD+^t-fe(5 N Y#- C (=R 2 ) - R 3 -R 4 (R 2 f±M0^P ; 
R 3 ii^*0-?*^(iN-R 5 ; RMizk*. WWkZtix^x <b «k ^ t ;i/ dp ;i/ , g 

15 tiTi'iT^ctv^T^^i/^/'i/ ; R 5 (i7jc^ s B^^tiTi^T 4> «t v> df-;i/. Sift 

X i> ki^TJiszi %-*s^ B$S$ftTMT & u ^ n 7* ;i/ ^ ;i/ & u < f£B$l$ftT 
^ T & £ ^ 7" ^ ;K £ R 4 :£ £ I>* R 5 « mm f £ I*B? fc-iCSot, 

« tzizm8mmm,<Dfc&m, ^©s^stt*. ?ne.®7D h >j> ^ t»u< 
i o. AJi#B&;*nT^T t> &^mm%mMa^Tvmx'fozm$i(Dffimm 
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10 12. Z 2 A*#jg^. T^* b > £ fete- 0 -X&£H^©g5Hig 7 Ig~S§ 1 
l JB©^-f*'ia>tc:Be-iffi©'fbiir4£K *©SSStt#, ?n?.ffl7DH7 7^ b 
< i±^n^©M^6tJfcfF^$n^Jl* fcfi^ti <=> ©-Mffifeo 

13. z l :& ivz atf-fcftetiafcic Lt#M^^fett7;i/* v >-e& tK R 1 

15 ;k l^$tiTut|)J:u#7tS^rDlsa, HJfcS tiT * £ v>r 'J — 
lM©0-f n^McfB^©-^^ ^©S^fi'ttte, ?n^©7DF7y^ 4, u < 

14. Z 1 ##;jS§^-T-& *K Z 2 ^7-;i/^lx>^fc{4-0-T"$)i9^ z 3 *s#*g 

^Hi§ 7 m~m 1 3 js©^-t ftT^MBS^biir^ ^©s^sft^s ^n^®7 

15. 5£ (XIIc) : 
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(XIIc) 



16. m&vmmm 1 5 JSgB*©^^^©^^ u - 0 

17. Hg^ffl^H^ 7 JS~^ 1 5 JS©VN-rtL*Mc|B«©'fb^-%, ^©MUtt 
15 €tl^(D7Dh-7'^, & L < fi€ft^©§^lfttI^£ft3J&3;£f2^tt 

is. mwt&mmm i m~m 1 5 in^^-rtub^zmmcoit^^, ^©sMtt 
20 19. if;£©$Gig3! 7 1 5 ^©^TtiTj^Bam©^^ ^©2^nt£ 
20. b»5R©«eh^ 7 ii~sg 1 5 Ji^^-rti^^Bn^©^^^^ ^©s^iitt 
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2 i . m*v%&wm i 6 m&zvm 2 o^©vM"ti^tia«©-f 

2 1 . !!5l<©i5BS?S 1 m~~m 6 II* fcliSI 2 0 iI©^Tftfr£gef&©-Y 

«^2 0 3®©VN-rnA^-iB*©>fb-&%©figfflo 
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